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Foreword

Aswe presentthesecondedition of ourRootCause Analysisin
Healthcarehandbook,lamremindedoftheenduringwisdomin
AlbertEinstein’swords:“Wecannotsolveourproblemswiththe
same thinking we used when we created them.”

Intheever-evolvinglandscapeofhealthcare,ourcommitmentto
qualityandsafetyremainsunwavering.Despitetheremarkable
advancementsinmedicalscienceandtechnology,wecontinue
toface challengesintheformoferrorsandadverseevents.Itis
preciselythesechallengesthatunderscorethecriticalimportance
of Root Cause Analysis (RCA) in our field.

RCAismorethanjustaproblem-solvingtool;itis a systematic
approachthatallowsustodelvedeepintothe complexweb of
factorscontributingtoadverseeventsinhealthcare.Byidentifying
rootcauses,wemovebeyondaddressingsymptomstotackling
the fundamental issues within our systems and processes.

ThisupdatedhandbookservesasacomprehensiveguidetoRCA,
equippinghealthcareprofessionalswiththeknowledgeandskills
neededtoconductthoroughinvestigations.ltemphasisesthe
importanceofviewingproblemsfromasystemicperspective,
encouragingustolookbeyondindividualerrorstounderstand
the broader context in which they occur.




Aswecontinueourjourneytowardsbuildingacultureofsafety
andcontinuousimprovement,RCAremainsaninvaluableasset.
Itprovidesuswiththemeanstoredesignoursystems,enhance
reliability, and ultimately, improve patient outcomes.

lencourageallmembersofourhealthcarecommunitytoembrace
theprinciplesandpracticesoutlinedinthishandbook.Bydoing
so,wenotonlyaddresscurrentchallengesbutalsoproactively
work towards preventing future adverse events.

Letthissecondeditionserveasarenewedcommitmenttoquality,
safety, and the relentless pursuit of excellence in healthcare.
Together, we can create a healthcare system that is not only
responsive to problems but also resilient in preventing them.

Dr Tung Yew Cheong
Group Chief Quality Officer
National Healthcare Group
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What is (RCA)
Root Cause Analysis?

The system in which patients receive care and healthcare
providersworkishighlycomplex.Thisresultsinsituationswhere
error may lead to an adverse outcome or where operational
problems result in inability to meet the patient’s needs or
system requirements.

Inordertoaddresstheseissues, we need toapply solutionsto
eitherpreventerrorsfromhappeningortosolveproblemsthat
preventusfromachievingourgoals.Todoso,weneedtodeeply
understandthenatureofthecausesoftheseerrorsorproblems.

RootCauseAnalysis(RCA)isasystematicapproachtoidentifying
the causal factors and root causes that have contributed to a
problem or an adverse event.

Thebetterweunderstandwhythingshappen,thebetterwecan
developtargetedinterventionsorcorrectiveactionstoprevent
their recurrence. RCA helps us to look beyond the apparent
causesand unravel theroot causes of problemssothatwe can
effectively solve problems.
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Types of RCA

There are 2 major types of RCA that can be performed:

A) Incident RCA
B) Process RCA

Incident RCA

When an incident involving a specific patient or staff is
encountered, RCA provides a structured approach to the
investigation of theincidentand enables us to inquire deeper
untilwearriveattheunderlyingrootcauses.Incidentsleadingto
patientharmareusuallynottheresultofasinglesystemfailure,
andtherootcausesoftheerror(s)arerarelyrecognisableatthe
time of the incident. When an incident has occurred, an RCA
shouldbeperformedassoonaspossible.Usingaspecificsetof
steps and tools, we will then be able to:

- Determine what happened

- Determine why it happened

- Determine what to do to reduce the likelihood
of recurrence

Process RCA

A Process RCA focuses on solving problems and issues
encountered duringadefined process. These problems often
resultinless-than-optimaloutcomesorfailureofthegoalofthe
process to be achieved. In this type of RCA, the intent is to ask
“what” and “why” until all aspects of a process are reviewed
and all contributory factors and root causes for the problems
are identified.

R 10&
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Principles of RCA

System vs. Individuals

Evidencetellsusthat70-80% of problemsorerrorsare caused
by systems and not by individuals. An RCA should be focused
on system failures and root causes, not assigning blame to
individuals.Sinceeverysystemisperfectlydesignedtoachieve
theresultsthatitachieves, itisimportant for us toanalyse the
issue, distill the root causes, and redesign processes that are
reliable to preventrecurrence. When something goes wrong,
we ask “What happened?”and “Why it happened?” instead of
“Who did it?” so that system failures can be rectified.

Culpability Decision Tree

In NHG, our institutions adopt James Reason’s Culpability
Decision Tree (CDT) to determine the degree of culpability for
individuals who have committed unsafe acts. The CDT helps
managersandsupervisorstosystematicallythinkthroughthe
issues behind an active act by a staff member that lead to an
error and adopt a transparent and fair approach to decision-
making.Thishelpstobuildtrustamongstaffandpromotesajust
cultureinthe organisation as staff are less likely to be blamed
forissuesthatarisefrom poorsystemdesign. The CDT process
isdocumentedininstitutions’policiesonnon-punitivereporting.

QUE
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Severity Assessment Code Matrix

Given that healthcare organisations have limited resources, a
severity assessment code matrix serves as a risk prioritisation
tool by helping to triage reported incidents. It enables the
organisation to objectively determine if an RCA is required.

Consequence Likelihood| Extreme | Major | Moderate | Minor | Insignificant

Frequent(almostcertain)
Probable (likely)
Occasional (possible)

Uncommon (unlikely)

Remote (rare)

ExampleofaSeverityAssessmentCodeMatrix

Organisations may wish to performanaggregated RCAwhich
involves the analysis of similar incidents to look for common
causes.Dataandinformationfromtheseeventsarecollectedand
reviewedasagroup.Trendsorrecurringissuesarethenflagged
to identify system deficiencies for correction.

Investigation Principles
Principles relating to the investigation duringan RCAinclude:

- The investigation process should be proportionate to
the incident/problem and any associated risks.

- The investigation should begin and end in
a timely manner.

+ The investigation process should be open
and transparent.

« The investigation team should keep the relevant
stakeholders appropriately informed.

- The investigation should be based on evidence.

DBE
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Defining the Problem

OneofthefirststepstakenbytheRCAteamshouldbetodefine
theproblembydescribingasclearlyandaccuratelyaspossible
whatisthefocusoftheinvestigation.Thisis usually expressed
astheharmthathadoccurred(inanincident) ortheinability to
reach the desired outcome for a problem.

Examples:

- The Patient suffered a fall which resulted in a
fractured hip.

- Patients were not able to receive their discharge
medications in a timely manner.

Indefiningaproblem,itisimportanttodescribewhatiswrong,
whatneedstobeaddressed,andfocusontheproblem,notwhy
orhowitoccurred.Donotstartwitha“solution”.Itistemptingto
assumethatweknowhowtofixtheproblembeforeathorough
examination.However,assumptionsareoftenwrongand may
hindersubsequentanalysis.Jumpingtoconclusionscanresultin
“quick-fixes” that do notadequately address system gaps and
the same issue or problem is likely to recur.

Immediate Action

Whenanadverseeventhastakenplace, thepromptandproper
care of the affected patient should be the organisation’s first
concern. Every possible attempt should be made to prevent
ongoing and future harm and to reverse the harm that has
occurred if possible. Appropriate care should be directed at
ensuring that the patient’s condition is stabilised, and that all
required follow-up is provided.

RV &
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The RCA team

Selection of Team Members

TheselectionofteammembersoftheRCAteamiscriticalandit
istypicallyrecommendedthatanRCAteamconsistsoffourtosix
people. Other important criteria for team members include:

- Knowledge and expertise in the specific process
under investigation

+ Multi-disciplinary, different backgrounds to provide
different perspectives

» Open and unbiased attitude

Ideally,staffwhoserveonanRCAteamshouldbeprovidedwith
thenecessaryresourcestodotheirinvestigation,includingtime
formeetings, literaturesearch,andinterviews.Thisepitomises
the leadership commitment to the RCA process.

Just-in-Time Training

Prior training for everyone in the RCA team is advantageous
but not essential. A good facilitator can be engaged to guide
unskilledmembersandprovidejust-in-timetrainingontheRCA
processandwidersystemissues.Afacilitatorisagoodresource
personbutshouldnotbeconsideredasaformalmemberofthe
RCA team.

18 &
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Meetingdatesandtimesshouldbeplannedinadvancetoavoid
potential delays. At the first meeting, an orientation of the
RCAprocessshouldbeconductedsothatteammembershave
acommonunderstanding.ltmightalsobehelpfultoestablish
ground rules of behaviour and expectations, including:

« Decision-making: the kind of consensus or
majority needed

« Opportunity to speak: everyone should have an
opportunity to contribute and to be heard

- Disagreements: everyone must agree to disagree

Respecting Confidentiality

As part of an RCA team, you will be given access to materials,
records,andinformationtohelpyouanalysetheeventorproblem
inquestion.ltisyourresponsibility to keep these confidential.
There are many ways you can protect RCA information:

- Onlydiscussthe case with members of your RCA team, in

a place where others will not overhear the conversation.

« Store hard copies of documents and physical materials
in a secure area.

« Do not move electronicfiles to your personal computer.

+ Send emails with patient information only to team
members’ official email addresses.

» Do not share reports or documents with staff outside
the RCA team.

R E






8o g
25 Z,
58y

o g

Q7
ce2
=

Gathering
Information







A
Gathering Information %‘

Sources of Information

TosupporttheRCAprocess,manydifferenttypesofinformation
couldbegathered.Notethatallinformationcollectedduringthe
RCAprocessisprotectedagainstdiscoverybynon-authorised
persons in the Healthcare Services Act and must be kept
confidential.

Examples of information gathered to support RCA include:

« Physical evidence related to any event
- Documentary evidence

» Witness statements

» On-site observations

« System and process data

- Staff information

« Technical or maintenance data

» Benchmarking information

« CCTV recordings

Physical, Technical, and On-site Evidence
Itiscriticaltopreservephysicalevidence.Allimplicateddrugs,
biological specimens, equipment, and documentary records
(including paper, electronic, and video) must be immediately
secured.Theseimmediateactionsmaybeperformedinparallel
to the initiation of the RCA process.

Allrelevantphysicalevidenceincludingequipment,devices,and
materialsshouldbeinspectedbyaknowledgeableteammember
orconsultant.They should belabeled withinformationonthe
source, location, date and time collected, basic content, and

D23 E
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Theteammaywanttoconsiderasitevisittomakediagrammatic
sketches, take photographs, examine the equipment and
surroundings,and perform simulations.Gettingasenseofthe
physicallayoutandactual processesmay provideteamswitha
clearer understanding of the problem.

Documentary Evidence

Documentary evidence refers to all materials in paper or
electronicformatthatisrelevanttotheevent.ltincludespatient
records, physician orders, medication profiles, laboratory test
results,videorecordings, policies,guidelinesand procedures,
maintenanceinformation,andlettersfromthepatientorfamily.

Witness Statements

In an RCA, asking questions through staff interviews is a
straightforwardapproachtofindingoutwhathappenedbased
on first-hand accounts from those who either witnessed or
were involved in the event. The purposeis to determine facts
and possible systemic causes, and identify opportunities for
improvement, not assign blame.

Caremustbetakentoassessthecredibilityofstatementsmade
duringinterviews.Beawarethatpeoplemaysometimesforget
informationorrememberitincorrectly,andthesamesituation
may be perceived differently by individuals.

D24 &
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System and Process Data
Informationabouttheexpectedandactualperformanceofthe
system, sub-system,and processes often provide keyinsights
and allows the RCA team to identify focus areas for deeper
analysis.Forexample,inamulti-step process,dataaboutnon-
performance, turn-around times, defects, and re-works will
prompt the RCA team to delve into questions of “Why?”, and
“What conditions permitfailuresto occur?” Itis often useful to
askstaffinvolvedintheprocesstoexplaintheirunderstandingof
why the system is performing at a certain level.

D25 &
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Stages in an
RCA Interview
and Useful Tips

Preparing for Interview

In planning for the interview, the team will need to review
previouslycollectedinformation,establishtheintervieweelist,
developinterview questions,determine howinformation will
berecorded,andprepareresponsestopotentialquestionsthat
interviewees are likely to raise.

Toensureprivacyandconfidentiality,interviewstaffoneatatime
inaquiet, relaxed setting where interruptions are minimised.
Ifanadverse eventisthereasonwhyanRCAisbeingdone,the
processofrecounting theincident may be upsetting and staff
support must be made available when needed.

Opening the Interview

When opening the interview, introduce yourself and all team
members,greettheinterviewee,andstatethefocusandpurpose
oftheinterviewanddetailsoftheincidentbeinginvestigated.

It is important to emphasise the goal of the RCA, which is to
identify system issues and prevent future recurrence of the
incident.Reinforcethattheinterviewisnotpartofthedisciplinary
process.Thiswillhelptoovercomedefensiveness,hostility,and
apprehensiveness.Assuretheintervieweethattheinformation
provided will be kept confidential.

D26 &
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Indicatetheamountoftimerequiredfortheinterviewandstate
thatnoteswill be taken so that the staffknows what to expect.
Remind the interviewee the importance of offering factual
information, confining comments to actual observation, and
avoiding hearsay.

Conducting the Interview
Duringtheinterview,askopen-ended questionstoelicitmore
thana“Yes” or“No” response. Do not prompt theinterviewee
oraskleadingquestions.Use“Why?”questionsappropriatelyas
theycanbeintimidating.Tailorthelanguageofthequestionsto
eachinterviewee.Phrasequestionsinanon-threateningmanner.
Avoid the use of jargon, technical terms, and grammatically
complex questions.

Examples of Open-Ended Questions

1) Exploratory Questions

« “What can you tell me about...?”
« “What can you recall about...?"
 “What do you think...?"

2) Follow-up or Probing Questions

- “What do you mean by...?"

- “Can you tell me more about...?"

« “Can you please describe that further?”
+ “How did this come about?”

RV27 &
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Interviewees’ responses to your questions can sometimes be
affected by the way they are putacross. Thisis an opportunity
tolearn,nottofindfault.Donotbeconfrontational,intimidate
theinterviewee,embarrasshim,orjumptoconclusions.Avoid
givingyouropinions.Stayneutralandobjective.Sendpositive,
supportive messages throughout the interview.

“Why didn’t you stop “What prevented you from
the procedure if you had asking to stop and check?”
concerns?”

“Why didn’t you inform the | “Tell me what is the process
doctor about the change in | when there is a change in

the patient’s condition?” patients’ condition.”

“What else were you “Helpmeunderstandwhatis
doing while preparing the processwhen preparing
medications?” medications.”

Indrillingdowntounderstandexactlyhowaparticularincident
happened,startaskingfromageneralperspectivebeforeyouask
more specific questions.

Example: On questioning the registration process, questions
like - “How many registration counters are usually manned?”;
“What is the routine process of registering a patient?”; “Was
there anything different with that particular patient on that
day?”; “What prevented you from following the usual process
that day?” are useful.

D228 &
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Throughouttheinterview,allowtheintervieweesufficienttime
toansweryour questions. Be attentive and avoid interrupting
him.Keeptheconversationfocusedonprocesses,notindividuals.
Takenoteofnon-verbalcues(e.g.bodypositionandhandsignals)
and any underlying feelings of the interviewee.

Closing the Interview

Toconcludetheinterview,checkthattheteamhasobtainedall
necessaryinformationandsummarisethemainpointstoensure
thattheinformationisaccurate.Advisetheintervieweeonwhat
willhappenaftertheinterviewandwhetherasubsequentsession
is required. Ask if he has any questions or concerns, express
appreciationforhistime,honestyandassistance,andinvitehim
to contact the team with additional information, if necessary.

29 E
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Establishing the
Sequence of Events

A clear understanding of “What Actually Happened?” is
importantin RCA. As U.S. philosopher John Dewey once said,
“a problem well-defined is a problem half-solved”. It will be
easiertosolveaproblemifwetakethetimetofullyunderstand
the nature of the problem.

Oncetheinformationsurroundingtheeventhasbeencollected,
theteamestablishestheseriesofeventsasaccuratelyaspossible.
Thisiscriticalinidentifyingwhatcausedtheeventandwhatcan
bedonetopreventrecurrence.ATime-Personchartmayprovide
apictureofwhatdifferentpeoplearedoingatspecifictimings,
especially if multiple persons are involved in an incident.

Achronologicalflowchartisusuallyusedtodepictthesequence
of events graphically.

DBE



@ Understanding the Process

Flowchart

Aflowchartdescribesthesequenceofstepsinaspecificclinical,
administrative,oroperationalprocess.lthelpstheRCAteamto
investigatethe problem, understand complexprocesses,and
identifyprocessgapsandopportunitiesforimprovement.The
useofaflowchartalsoprovidesteammemberswithacommon
understanding of what occurred and helps to avoid differing
interpretations.

Steps in Developing a Flowchart:

1) Determine the start pointand end point of the process.

2)Listallactivitiessequentiallyorchronologically,ensuring

that each of these derives directly and logically from the
preceding one.

3) Identify the persons (or functional roles) performing
the activities.

4) Connect all process steps with arrows to establish the
process flow.

Note that the flowchart should describe the facts of “what
actually happened”, and not “what should be happening as
per policy”.

DE
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N
Medical Officer ordered full blood count (FBC) test in the
electronic system

N2

MedicalOfficerprintedtheFBCtestordersheetandpassed
it to the Staff Nurse

2

Staff Nurse went to the treatmentroom and prepared the
blood specimen tube

7

Staff Nurse took the pink cross-match tube, instead of the
lavender EDTA tube

<z

Staff Nurse wentto patient’sroomandverified the patient
using 2 identifiers

<~

A\

Staff Nurse drew blood from the patient using the
wrong tube

< -

-~

A

Staff Nurse pasted the patient’slabel on the tubeand sent
it to the laboratory for analysis

ExampleofaChronologicalFlowchartforanincident

3B &



@ Understanding the Process

Medical Officer orders full blood count (FBC) test in the
electronic system

N7

Medical OfficerprintstheFBCtestordersheetandpassesit
to the Staff Nurse

N

Staff Nurse goes to the treatment room and prepares the
blood specimen tube

<~

Staff Nurse goes to patient’sroom and verifies the patient
using 2 identifiers

<~

Staff Nurse draws blood from the patient and fills the
specimen tube

< -

A

StaffNursepastesthepatient’slabelonthetubeandsends
it to the laboratory for analysis

Example of a Flowchart for a process
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The Swiss
Cheese Model

JamesReason’s Swiss Cheese Modelillustrates how accidents
occur due to a complex chain of contributory events. Some
contributoryeventsarehazardsthatpre-existinnormalworking
conditions,whileothersareunsafeactscommittedbyindividuals.
Each layer of defence can prevent hazards from resulting in
failures. However, each defence layer has its own limitations.

Anaccidentoccurswhenanindividual commitsan unsafeact
and all defence layers fail to control the hazards due to their
limitations. Understanding the failure pointsin our processes
and the contributory events to these failures is crucial in
the prevention of incident recurrence and improvement of
existing processes.

Some holes due to

active failures Hazards

—
( Other holes due to
latent conditions
Accident

SuccessiveLayersofDefenses

(Source:Reason,J).1997.Managingtherisksoforganizationalaccidents.Hampshire,
England: Ashgate Publishing Ltd.)
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Why is “Human Error” Not an Acceptable Root Cause?

Whileitmaybetruethatahumanerrorwasinvolvedinan
adverseevent,theveryoccurrenceofahumanerrorimplies
that it can happen again.

Humanerrorisinevitable.lfawell-intentioned,well-trained
healthcareproviderworkinginatypicalworkenvironment
makes an error, chances are there are system factors that
causedtheerror.ltiscriticalthatwegainanunderstanding
ofthosesystemfactorssothatwecanfindwaystoremove
them or mitigate their effects.

When the healthcare provider concerned is disciplined,
counseledorretrained,wemayreducethelikelihoodthat
the event will recur with that provider, but we do not
addresstheprobabilitythattheeventwilloccurwithother
providersinsimilarcircumstances.Widertrainingisalsonot
an effective solution;thereisalwaysturnoverandahigh-
profile event today may be forgotten in the future.

Solutions that address human error directly (such as
remediation, training,andimplementationofpolicies)are
weaksolutions.Solutionsthataddressthesystem(suchas
physicalplantordevicechangesandprocesschanges)are
strongersolutions.Thisiswhyitisessentialtounderstand
thesystemfactorsfacilitatinghumanerrorandtodevelop
system solutions.

(Adaptedfrom:National Patient Safety Foundation (NPSF).2015. RCA%: Improving
Root Cause Analyses and Actions to Prevent Harm. Boston, MA: National Patient
Safety Foundation.)

D40 @



2
Determining the Cause and Effect "

Human Factors Analysis and Classification
System (HFACS)
Citinghumanerrorasarootcauseoversimplifiescomplexissues.
The HFACS framework is a tool used to analyse and categorise
humanerror,focusingonunderlyingsystemicandorganisational
contributors to incidents.

Organisational
Influences
r T
Organizational Operational Resource
Culture Process Management
Supervisory
Factors
1 ) 1 1
Inadequate PlannedInappropriate Failure To Correct Supervisory
Supervision Operations Known Problem Violation

Preconditions
for Unsafe Acts

Situational Factors Personnel Factors
—— ——
Physical Tools/ Communication, Fitness

Environment Technology Coordination & Planning for Duty

Condition of Operators
1
Mental Physiological Ph I/Mental
States States ations

r
Errors Violations
1

r T 1 I_I_|
Decision Skill-based Perceptual Routine Exceptional
Errors Errors Errors Violations Violations

(Source: TheHFACSFramework.2014.https//www.hfacs.com/hfacs-framework.html)
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Cause and Effect
Analysis

Understanding the relationship between the effect and root
causesoftheincidentsisvitalinformulatingeffectivesolutions
that prevent recurrence.

Allincidents or problems have a direct (or proximate) cause,
whichistheconditionthatdirectlyresultedintheincident.When
looking at the “chain of causation”, RCA teams often mistake
directorintermediatecausesforarootcause.Avoidthetendency
toconcludetheanalysisprematurelyandtakeactionbeforethe
rootcauseshavebeenidentified.Bysolelytargetingthedirect
orintermediatecauses,theteamwillnotbeabletoadequately
addresstheproblem.Whilesomeshort-termimprovementmay
beobserved, thiswillnot preventthe problemfromrecurring.

Effect Direct Intermediate  Intermediate  Intermediate Root

Cause Cause Cause Cause Cause

Cause that leads directly to the Effect

Intermediate
Cause

Initiating Cause (origin) of a casual chain
that leads to the Effect

(Source:Wilson, PaulF., Dell, Larry D.,Anderson, GaylorF.1993. Root Cause Analysis:
A Tool for Total Quality Management. Milwaukee, Wisconsin: ASQC Quality Press.)

Cause that results in Direct Cause
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Avoiding Hindsight Bias and Outcome Bias
Knowingtheeventualoutcomeofaneventcaninfluence how
the RCA team views activities leading up to the event. This is
knownas“hindsightbias”anditmakestheaccidenttrajectory
lookasthoughitshouldhavebeenforeseeableorpredictable,
even though this is not the case.

“Outcvomebias”isthetendencytojudgeadecisionoractionby
itssuccessorfailure,instead ofevaluatingitbasedonwhatwas
knownatthatpointintime.Whenanalysingfailures,RCAteams
should be aware of, and try to avoid both types of biases.

DR/ E
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Examining Multiple
Contributory Factors
and Root Causes

Giventhattherearemanycontributoryfactorstoadverseevents
ornearmisses, the RCAteam should strive toidentify multiple
factors and not stop the analysis when only a single factor is
found.Tools such as“5Whys” and “Ishikawa Diagram” may be
usefulinidentifying contributoryfactorsandroot causes, but
their use is not mandatory.

The National Patient Safety Agency’s Contributory Factors
Classification Framework provides a systematic approach in
assisting RCA teams in figuring out what happened and why.
Theyrevealvulnerabilitiesinworkprocessesandsystems,and
are useful to consider forany event or near miss, even though
they may not be applicable to every situation.

Individual (Staff)
Factors

« Physical issues

« Psychological
issues

« Social domestic
issues

- Personality
issues

-Cognitivefactors

-Rolecongruence
- Leadership

« Support and
cultural factors

«Clinicalcondition

- Physical factors

« Social factors

- Mental/
Psychological
factors

« Interpersonal
relationships
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Communication Education and

« Verbal
communication
« Written
communication
- Non-verbal
communication
- Communication
management

» Guidelines,
policies, and
procedures

+Decision-making
aids

« Procedural or
task design

» Competence

« Supervision

- Availability/
Accessibility

+ Appropriateness

Organisational

and Strategic
Factors

Work

Environment
Factors

Equipment

Factors

- Organisational
structure

« Priorities

- Externally-
imported risks

- Safety culture

« Administrative
factors

+-Design of physical
environment

« Environment

- Staffing

« Workload and
hours of work

- Time

- Displays
« Integrity
» Positioning
- Usability

(Source:NHSNational PatientSafety Agency-NationalReportingandLearning
Service RCA Investigation Resources)
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5 Whys

5 Whys is a simple tool used to identify the root causes of a
problem(orundesirableeffect),sothateffectivesolutionscanbe
formulatedtopreventrecurrence.Byasking“Why?”repeatedly,
we canarriveatthe origin of the problem and unravel theroot
causes and their relation to the problem observed.

How do we use the 5 Whys?

1) Write down the problem.

2) Ask why it occurs.

3) Continue to ask “Why?” until the root cause of the
problem has been identified.

4) It may take fewer or more than five “Whys" to reach the
root cause.

Theremaybemorethanonerootcausetotheproblemorissue
athand.ltisalsocommontofindthesamerootcausefortwoor
more contributing factors.

If you are unsure of whether you have identified a root cause,
consider these questions below:

- Will the event have occurred if this cause had not
been present?

+ Will the problem recur due to the same contributory
factors if this cause is corrected or eliminated?
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Causal Tree Diagram
The Causal Tree Diagram is another tool that can be used
to establish the cause and effect relationship.

How do we use the Causal Tree Diagram?
1) Writedownthe problem ontheleftside of the diagram.
2) List the direct and intermediate causes as branches to
the right of the problem and connect them using arrows.
3) Repeat thisuntileach branchreachesitslogicalend i.e.
when the root causes have been identified).

AnexampleoftheCausalTreeDiagramcanbefoundonthenext
page.
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Root
Cause

> Intermediate
Cause

Intermediate_’ Root
Cause Cause

Intermediate Intermediate Root
i Cause 2 Cause "Cause

Problem

Intermediate Root
Cause » Cause

N Intermediate
Cause

Intermediate Root
Cause » Cause

Intermediate Root
Cause —> Cause
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Rank Order of Error Reduction Strategies

Overview of _
Error Reduction

Healthcare systems and processes are highly complex and
human-dependentinnature.Hence,itisimportanttoimplement
system-levelerrorreductionstrategiestoaddresstherootcauses
of errors and prevent their recurrence.

Indesigningforsafety,weshouldadoptasystemsapproachto
errorreductioninsteadoffocusonblamingindividuals.Wemust
recognisethaterrorswilloccurandthereforeseektoreducetheir
frequencyofoccurrence.lfthisisnotpossible,wehavetobuild
safetymechanismsintooursystemstoimprovethedetectionof
errorsandseektomitigateharmiftheseerrorsreachthepatient.

HigherLevelof

P

)Y Effectiveness
Eliminate opportunity for errors

Increase difficulty in committing errors

Increase ease of doing the right things

Increase visibility of errors when they occur

Mitigate harm when errors reach patients

LowerLevelof
Effectiveness

Implementpolicies,inspection,andtraining
programs
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Description

wv
c
o
2
©
e
[}
S
wv
c
o
()

Developing
Recommended
Solutions

The time taken to do RCA would have been well-spent if
effectiveandpracticalsolutionsarefoundfortherootcause(s)
identified.” Effective and sustainable solutions are essential
componentsofRCA.ManyRCAsfailtoaddresstheidentifiedroot
causes adequately due to the lack of effectiveness, feasibility,
and practicality.

How can the physical
environment be
modified to reduce
risk or improve

How can the task
or activity can be
redesignedtoreduce
risk or improve

How can the tools,

equipmentortechnology
be modified toreducerisk
orimprove performance?

performance? performance?

Room/spacedimensions, | Memory aids, Warnings/alarms, failsafe
lighting, noise checklist utilisation, | mode,automation,reduce
level, temperature, re-written task demands, system

organisation,
cleanliness, physical
layout, architecture,
better flow, clutter

procedures,pacing/
reordering of task
steps

redundancy,maintenance
procedures
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Human Factors Intervention Matrix (HFIX)

HFIX is a tool that help teams look for effective solutions from
differentperspectives.Thetoolidentifies5 possibleareaswhere
solutions can be developed — Environment, Task, Technology,
Teamwork and Supervisory. RCA teams can use this tool to
brainstormpossiblesolutionsindifferentareasforaparticularroot
cause identified.

Individual/Team Supervisory/ Organisational

How can aspects of the individual or | Howcanthe supervisoryororganisational
team be changed to reduce risk or factorsbeupdatedtoreduceriskorimprove
improve performance? performance?

Recruitment/hiring, training, verbal Improvesupervisor'scommunicationwith
communication protocols, team staff,policiesbechangedtoimprovesafety,
briefing/debriefing, clear definition of | leadership’'scommunicationofsafety,safety
responsibilities culture

DB E



@ Effective Solutions

Stronger
Action

Hierarchy of Actions
Solutions can be categorised into stronger, intermediate, and
weaker actions based on the likelihood that they will resultin
the desired effect. The strengths of these actions are based
onprinciplesofhumanfactorsandreliability. Strongeractions
takeintoaccountthe limitations of human behaviourand the
interaction between people, systems, tools, tasks, and the
environment through the use of design.

Considerreviewing previousRCAs (ifavailable) tounderstand
whathadbeenimplementedtoaddresssimilarrootcauses.This
would help the team to reflect on the reasons for recurrence.

acteristics Action Category

« Removes human
error and variation
through technology
and/or design

- Eliminates the
chance of choosing
the wrong option

« Designed for the
system to operate
without additional
issues or concerns for
the person

« Can be replicated
successfully under
any circumstance or
by a different person

« Requires minimal
supervision or
measurement of
compliance

« Architectural or
physical plant
changes

- Usability testing of
new devices before
purchase

« Engineering controls
(forcing functions)

- Simplify process

- Standardise
equipment or process
(wherever applicable)

«Tangible involvement
by leadership

~
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Intermediate
Action

Weaker
Action

Characteristics Action Category

« Reduces reliance
on the person to
remember to do the
right thing

+ Does not fully
remove human error
and / or variation

« Helps the person
remember the
process or promote
clear communication

« Redundancy

« Increase in staffing or
decrease in workload

« Software
enhancements,
modifications

« Eliminate or reduce
distractions

« Checklists and
cognitive aids

« Eliminate look-alikes
and sound-alikes

- Standardised
communication tools
(e.g.“Read back”)

« Enhanced
documentation or
communication

« Supports the process
but relies solely on
the person

« Does not necessarily
prevent the cause or
event from occurring

« Double checks

«Warnings and
reminder labels

« New procedure,
policy, memorandum

«Training and
education

- Additional study
or analysis

(Adaptedfrom:VANational CenterforPatientSafety. Root Cause Analysis Tools.)
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Prioritising Recommended Solutions

To evaluate recommended solutions, consider the feasibility,
likelihood of success, costs, downsides (including possible
unintendedconsequences),implementationtime,acceptability
to staff, patients and other stakeholders, and barriers to
implementation associated with each of them.

Organisation Processes

How does the proposed action affect other areas and
processes?

What process-related changes might be required?

Can the affected areas absorb the changes and additional
responsibilities?

Resources

What financial resources will be required to implement the
action?

What otherresources (e.g. manpower, time) are required for
successful implementation and sustained effectiveness?

How will these resources be obtained?

Schedule

| When can implementation be completed?

Howwillimplementationofthisactionaffectotherschedules?
How can this be handled?
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Prioritise solutions based on expected impact and ease of
implementation.Toensurethatsolutionsarerealistic,accepted,
and owned, itisimportant that frontline staff and those with
appropriate local knowledge are involved in, or consulted on
this process.

Impact
A

High

Do

First

Consider
Last
Low
Easy Difficult

Ease of Implementation
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Feasibility, Acceptability, Cost, Effectiveness and
Sustainability (F.A.C.E.S)

F.A.C.E.Sisanothertoolthatcanbeusedtoassessandprioritise
solutions proposed. This requires users to rank (from 1 to 5)
solutionsfrom5differentperspectives—Feasibility, Acceptability,

e A

Feasibility
Canthechangebeimplemented
relatively easily or quickly?

Acceptability
Willthosebeingimpactedbythe
intervention readily accept the
change?

Cost/Benefit
Does the benefit of the

interventionoutweighthecosts?

Effectiveness

How effective will the invention
beateliminating the problem or
reduces its consequences?

Sustainability
How well will the intervention
last over time?

\. J

The intervention does not exist today nor is it likely to
becomeavailableinthenearfuture;itishighlyimpractical
and not suitable for your organization.

Theinterventionwill notbetolerated by thoseitimpacts.
People are likely to consistently resist the change and
attempt to work around the change.

The cost of the intervention is exorbitant relative to its
minimal expected impact on safety and performance.

Theinterventionwillnotdirectlyeliminatetheproblemor
hazardanditrelies heavily on willful compliance with the
changeand/orrequireshumanstoremembertoperform
the task correctly.

Theimpactoftheinterventionwilldiminishrapidlyafterit
isdeployedand/orwillrequireextraordinaryefforttokeep
it working.

(Source:Reason,J).1997.Managingtherisksoforganizationalaccidents.Hampshire,

England: Ashgate Publishing Ltd.)
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Cost, Effectiveness and Sustainability. A higher total score
indicates abetter solution.Scores of “2”and “4” are used when
a solution falls in between the descriptors.

Medium

Theinterventionexistsbutisnotreadilyavailable
or will require modifications to better fit the
context in which it is intended to be used.

The intervention will be tolerated by those it
impacts.There maybe moderateresistance but
attempts to undermine the change will not be
wide spread.

The intervention is moderately expensive but
cost could be justified by its expected benefit.
Returnoninvestment(benefits)isrelativelyequal
to cost.

The intervention reduces the likelihood of the
problemorhazardoccurringbutreliesinparton
the human memory and/or willful compliance
with the change.

The benefits of the intervention may have a
tendency to slowly dissipate over time and will
requiremoderateeffortstomaintainitsbenefits.

The intervention is readily available and
could be implemented in a relatively short
period of time without much effort.

The intervention will be readily accepted
by those it impacts. People are likely to
welcome the change and make every
attempt to ensure it works.

The cost of the intervention is nominal
relative the expected impact on safety and
performance.

Theinterventionwillverylikelyeliminatethe
problem or hazard and it does not rely on
willfulcompliancewiththechangeorrequire
humans to remember to perform the task
correctly.

The impact of the intervention will persist
overtimewithminimaleffortsbeingrequired
to maintain its benefits.
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Developing
An Action Plan

Awell-definedactionplansetsouthowrecommendedsolutions
willbeimplemented,withdesignatedleadsresponsibleforeach
action,allwithinacertaintimeframe.Thesearethecomponents
specified in an action plan:

» Recommended solutions to be implemented
« Process owners in charge of implementation
+ Proposed time frame for completion

« Actual implementation date

« Tracking and review of results

The individual responsible for each action should have the
authorityandtheresourcestoimplementtheaction.Assigning
theresponsibilitytomultipleindividualscandiluteaccountability
andunderminethe probability of successfulimplementation.

Note that the formulation of action plans may sometimes
require other stakeholders (outside of the RCA team) to be
involved, including those with budgetary responsibility and
anunderstanding of competing priorities (i.e.supervisorsand
managers).
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ThekeytoestablishingasuccessfulRCAprocessliesinleadership
support.Hence,actionplansandRCAfindingsshouldbeshared
with the relevant management teams for consideration and
concurrence.Keepseniorleadersinformedonaregularbasison
theprogressoftheRCA,asthisiscriticaltotheimplementation
of its recommended solutions.

TN Measures

Process Date for | Resources [ Comple- of Effec.

Owner Imple- Required | tion Date

A tiveness
mentation

ExampleofanActionPlan
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Measuring the
Effectiveness of
Solutions

Quantitative measurement is essential in evaluating the
effectivenessoftheimplementedsolutionsaddressingtheroot
causesandpreventingrecurrenceoftheincident.Sufficientdata
shouldbecollectedtomeasuretheeffectivenessofthesolutions.

Ideally, each action identified by the RCA team should have
an accompanying measure, which may be either a process or
outcomemeasure.Processmeasuresmonitortheimplementation
ofstepsinaprocess, whileoutcomemeasurestracktheresults
andeffectivenessoftheaction.Anothertypeofmeasureknown
asabalancemeasurehelpstodetectanyadverseorunwarranted
effect arising from the implementation of the action.
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Closing the
Feedback Loop

Itis essential that staff, patients, and their families involvedin
theeventbeprovidedwithfeedbackonthefindingsoftheRCA
investigation.

Many organisations do not provide timely feedback to these
individuals. When the feedback loop is broken, the staff and
patientsinvolvedmaycometotheconclusionthattheeventwas
eitherignoredorthatnoactionwastaken.Thislackoffeedback
cannegativelyimpactfutureinvolvementofstaff,iftheybelieve
their efforts to effect change are futile.

Asfaras possible, thelessons learned from the RCA should be
shared openly within the organisation. This helps to create a
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Summary

Root Cause Analysis (RCA) is a valuable tool that helps
organisationsidentifywhat,howandwhysomethinghappened,
so as to prevent recurrence. It helps us learn from past
performanceanddevelopstrategiestoimprovereliability,safety,
and quality.

Anorganisationmustidentifytheunderlyingkeyrootcausesfor
aparticularproblemsothatitcandevelopasetofinterventions
targeted specifically at those root causes. The RCA process
involves data collection, documentation of causes, root
causes identification, and recommendation generation and
implementation.

What Constitutes a Thorough and Credible RCA?
Someofthecommon problemswithRCAsincludeincomplete
investigations, ineffective corrective actions, failure to follow
through on action implementation, and lack of evaluation to
assesstheoutcomes. Achecklistto helpyou determineifyour
RCA is thorough and credible is located on the next page.
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A Thorough RCA: A Credible RCA:

- Identifies contributory
factors directly associated
with the event or near miss

- Is initiated and completed
in a timely manner after the
identification of an
adverse event

« Analyses related systems
or processes

« Receives support from
leaders of the institution

- Identifies underlying
system-related causes
through a series of
“why?” questions

«Involvespeoplemostclosely
involved with the systems
and processes under review

- Arrives at potential
improvements in systems
or processes to decrease the
likelihood of such events in

the future

- Presents findings that
are consistent (i.e. not
contradictory or leave
obvious questions
unanswered)

+ Qutlines a plan to address
opportunities to improve
systems or processes

«Presentsconclusionsthatall
team members endorse

« Explains (i) who will carry
out the plan, (ii) when that
person(s) will carry out that
plan, and (iii) the methods
for measuring effectiveness

-Considersrelevantliterature

(Adapted from: JCAHO (Joint Commission on Accreditation of Healthcare
Organizations).2005. Root CauseAnalysisinHealth Care:Toolsand Techniques.

3rd Ed. Oakbrook Terrace, IL: JCAHO.)
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Conclusion

Despite remarkable advances in medicine, the occurrence of
errors persists. Many, ifnotmostadverse events, are theresult
ofinherentsystemandprocessproblems.Theseproblemscause
failurestooccur,harmtoindividuals,orhindertheachievement
of goals for a process.

Adverseeventsarealmostnevercausedbythefailureofasingle
element in the healthcare system. Often, there are multiple
underlying latent failures that lead to the incident, many of
which can be identified using Root Cause Analysis (RCA). This
process of uncovering root causes is critical; implementing
strategiestargetedattherootcausesisthebestwaytoprevent
similarproblemsfromrecurring.ltisaboutredesigningsystems
and processes to make them more reliable and resistant to
human error.

AtNHG,wewillcontinuetoembracetheuseofRCAtoinvestigate
problems and improve quality and safety. This helps us in our
effort to build a culture of safety and improvement.
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