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Our objectives

* to increase understanding of the theory
underpinning Root Cause Analysis

- to provide you with an overview of some of the
RCA tools

- to provide a greater understanding of the
advantage of using a ‘systems’ based approach to
patient safety incidents
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There Is a need to learn from patient
safety incidents — a systems view IS

needed
Human errors are induced by system failures.

Evidence from other ‘high reliability’ industries
suggests that systematic investigation of
adverse incidents is effective.

Root Cause Analysis (RCA) Is one approach
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Why RCA?

In depth analysis of a small number of
iIncidents will bring greater dividends than a
cursory examination of a large number

(Vincent and Adams 1999)

RCA Is a structured investigation that aims
to identify the true cause(s) of a problem,

and the actions necessary to eliminate it
(Anderson and Fagerhaug 2000)



NHS
National Patient Safety Agency

Basic elements of a good
RCA investigation

WHAT —) HOW it ' WHY it
happened happened happened

Unsafe Act Human Contributory
(CDP/SDP) Behaviour Factors

Solution Development & Feedback
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Understanding the causal factors of incidents

Person centred approach  Systems approach

 Individuals who make Poor organisational
errors are ‘careless, at design sets people up to
fault, reckless’ fail

. Bl . <h Focus on the system
ame and punis rather than the individual
« Remove individual = Change the system =
Improve safety Improve safety
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Myths

e the perfection myth

— If we try hard enough we will not make any
errors

e the punishment myth

— If we punish people when they make errors
they will make fewer of them
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ERROR TYPES

Basic error types Routine
Reasoned

Reckless & Malicious

‘ Violations

Rule based
Intended Knowledge based
‘ actions

' Mistakes Memory failures
Losing place
Omitting items etc

| Lapses _ _
‘ Unintended Attentional failures

. Intrusions
actions Omissions

| Misordering etc

Slips
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Who has received any human

factors training ?

« Why errors occur
e The systems approach to errors
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Getting Started
A Patient Safety Incident (PSI) is:

Any unintended or unexpected incident(s) that could
have or did lead to harm for one or more persons
receiving NHS funded healthcare

Which PSI requires an RCA?

— PSI causing death or severe harm

— Frequently occurring PSI / Prevented PSI
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Classifying Incidents

 Use organisational procedure for PSI
classification

o Classify according to
- the degree of harm or damage caused at the
time

- Its realistic future potential for harm if it
occurred again
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Select People for the RCA Investigation
Team

Incidents causing death or severe harm
 Multidisciplinary group of 3-4 persons

 One of which should be fully trained In
Incident investigation and analysis

Objective attitude

Good organisational skills

Use of experts
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Who has been involved in any
form of investigation following a

patient safety incident?

What was your experience?
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Gathering Information

Information is the lifeblood of investigation
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Documentation

What People
Information

to
collect? Equipment
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People

« Personnel directly involved in the incident & Other
withesses

Clinical staff
Patient/family

Porters

Health care assistants
Ward clerks

members of the public, etc
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What and how?

Interviews
“Brain Storming / Writing”

Reflective practice documents
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/\(
Documentation . /

Incident report (s) ,
Prescription, dispensing and administration record
Medical record

Guidelines, policy and procedures (in operation at the
time of the incident)

Relevant audit data (clinical, risk management, H&S)
Staff rota's

Training and supervision records

Medical equipment maintenance records

etc
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Equipment m

Any equipment involved in the incident

« Medicine pack, ampoules, pack

Information
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Site

Consider the following |!

Securing the site
Take some photographs
Sketch the layout

What was the position of the equipment/
people?

Reconstruction
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Mapping the information

Timeline & Tabular
Timeline

Narrative Time/Person
Chronology RCA Tools BAlcle

Cause and Effect
Charts
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Narrative Chronology

Community Dentistry — failure of the chair
September 2000- Month 11 week 1.

Four weeks later the suction was found to be permanently
on, on the dental chair and the Supplier was informed. It
seemed that the motor was burnt out.

Month 11 week 2.

Seven days later the supplier came to repair the motor.

The chair seemed to be working better again and disruption
was minimal over the following three weeks.




08.24
Ambulance
crew
partly fill
diesel vehicle
with unleaded
petrol at local
garage
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Timeline

08.32
Emergency call
received by
ambulance
crew to attend
a serious RTA
on local
motorway

Ambulance
breaks down
whilst on



Date and Time of
Event
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Tabular Timeline

18" March 2002 — 19.15

18" March 2002 — 20.00

Event

The patient was seen on ward by
the consultant anaesthetist

The patient was seen by the Senior
House Officer (SHO) who applied
the operation site mark

Supplementary
Information

The patient declined a regional
anaesthetic.

Anaesthetic pre-assessment
information is recorded in a log-
book and the information then

SHO in her first SHO job and first
rotation in orthopaedics. SHO
applied the mark to an unusual part
of the shin with a skin pencil, rather
than the thigh or knee. Below knee

transferred to the anaesthetic
record on the day of the procedure,
although this transfer of information
did not take place. This practice
was adopted as the medical and
anaesthetic record frequently got
lost

anti-embolic stockings were then put
on by the patient which covered the
mark. No guidance or training is
given to the SHOs on marking
operative sites

Good Practice

Care/Service
Delivery Problem

Failure to document planned
procedure in the anaesthetic record

Operative site incorrectly marked




NHS
National Patient Safety Agency

Time-person Grid

Staff 10.05 10.15 10.25

Snr Nurse A with pt 1 with pt 3 nurses st

HCA 1l with pt 2 ? On break

Social Wker with pt 1 with pt 1 nurses st

Dr 1 : : with pt 2
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Cause and Effect Diagrams

An investigation tool that displays an entire event:
Follows a timeline
Presents a summary diagram of a complex incident
Charts the relationship of events, conditions,

changes, barriers and causal factors using standard
symbols




Date prior to 1/2/04
Pt contacts hospital
to ask if tratment plan
can be altered due to
work commitments.
Consultant agrees to
IV & IT procedures
on same day

Pt well known to
clinical teams

No multidisciplinary
team discussion about
changes to planned
treatment

\

\
—a—

\

3

Failure to heed
concerns
expressed by
pharmacist and
Ward Sister

1/2/04 11.30
Pharmacist rings

contrary to
policy

Ward Sr 1 queries
change to
treatment plan

Failed barrier
IT policy not
adhered to

onsultant had signed
prescription and SpR over
ruled concerns

Evidence of lack
of safety culture

Personality of SpR

R et A —
prescription

Permanent
SpR received

parent and had
to leave to
attend

Locum SpR had

been recruited to

help with already
busy workload

Lack of formal
induction for
locum sp registrar

news of sick |4 IFEGIIES 1 EEY Ee

Failure to follow national
guidance -IT chemo only to
be issued with written proof

that any IV drugs have
already been given

Locum SpR goes
to pharmacy to
collect Chemo.
Returns to ward

and gives drug to

Sr

will be late

Pt
delayed

by RTA Pharmacist issues

Methotrexate without proof
of the IV Vincristine having
been given

ard Sr
had to leave
for dental
appt

Pharmacy short
staffed over
lunchtime

Lack of Team
handover/
communication

Distraction from
phones ringing

WI’ITII’M

{ Contributory
“~.___ Factor .-~

14.40
Pt arrives on
ward, checked in
and taken to bay
8

Failed barrier
IT policy not
adhered to

No discussion between
admitting nurse and patient
about treatment plan

Lack of
communication
with patient




- Nurse delivers
Vincristine to ward

Vincristine put in
wrong fridge

Delivering nurse€
given keys by Sr 2
with no check that
she knows where

to put it

Check policy / guidelines re IT
administration without nurse present

SHO arrives on

with procedure

SHO unfamiliar
with ward and IT
policy & procedure

ailure to check tea
knowledge and
understanding of

procedure/processes;

SpR and SN
check pt

commence
procedure

SN called away
from procedure to
SN has taken attend emergency
Vincristine out of
firdge in
preparation for
procedure

ntrathecal Procedure
continues with Locum
SpR and SHO

o check to ensurée
that IV had already
been given

Locum Spr & SHO
didn’t know each
other or the
patient

Lack of Team
work and team
understanding of

procedure/policy SHO not on IT

Register to check
Methotrexate

Arrest on SpR to collect
) RS S— drug from

National Patient Safety Agency

Failure to
dentify incorre
drug & route
during checking
process

SHO asked by

fridge

N

\
—s_

\

N

SPR &
SHO

details &
drug

Failed barrier -
separate fridge for
IT meds & visual

SpR did not refer difference

to drug to be
collected by name
- “chemo”

HO takes only drug i
fridge which is the wrong
one

Locum SpR bleep
continues to
sound interrupting
procedures

Drug Route not
checked

Pt listening to
walkman, not
included in
process

Failed barrier-
medication checking
policy, drug route not

checked against
prescription chart

?JJEF.‘T‘WA

Drug checking
process
interrupted by Sr 2

Sr 2 did not query
procedure without
nurse
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RCA Tools to help identify the problems

Brainwriting

| | Nominal Group
Brainstorming RCA Tools Technique

Change Analysis
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Brainwriting Template

Incident/Issue/CDP/SDP, etc
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NGT Ranking Template

Problem:

Points
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Analysing Information —
Exploring the Problems

What are Contributory Factors?
 Contributory, influencing or causal factors are
things that contributed to the incident.

Contributory factors can vary in their significance
of impact on the CDP/SDP.

Contributory factors can have both a negative
and positive impact.
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How to identify the contributory factors
and root causes

Five Whys Technique

Contributory

—actors

“ramework/ RCA Tools Run Charts
~iIshbone

Dlagrams

Brainstorming/Brain
writing & NGT
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NPSA Contributory Factor

Taxonomy

Patient Factors

Individual Factors

Task Factors

Communication Factors

Team and Social Factors
Education and Training Factors
Equipment and Resource Factors
Working Conditions Factors
Organisational & Strategic Factors
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Analysing Information
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Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iving behind each problem.
CFF has categaories and components relating to exploring incidents, Click each categary to fin

Endlui:lua)[ Task )@mmunlcathg[?ﬂa?) Fatient facors are grouped
b A into five types:

MNPSA'S
T mare,

Clinical condition
Social factors
Physical factors
Mental and
psychological factars
s Interpersanal
relationships

5

\
[ ]/ e

issue to be
\ \ \ ‘ explored

\\ - Example: The patient did
not understand the risks of
treatment due to his poor

Education & || Equipment B Waorking Organisational & undgrStanding of the
Training Resources Conditions Strategic Er‘lg|l5h Ianguage and no

interpreters were available. |

m
Z

Cliclk Mest to continue

p &) Exit :E: Menu 3) Resources (i) Help .E. Print o) Back 6 Of 17 Next (2

.4 start (g RiCA Traini... [E§ RCAShort ... | [ Swhys 72 3Interne.. + ¢ B2 4 o m ‘E 1332
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! Exploring Incidents - Improving Safety Analysing Informatio

Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iving behind each problem.
CFF has categaories and components relating to exploring incidents, Click each categary to fin

(w Task )E"“‘""”“"ﬂmg[@"ﬂ f‘) Individual factors are
o : grouped into three types:

MNPSA'S
T mare,

+ Physical Issues
¢« Psychological Issues
s Persanality.

5

Pruhlem ar

Example: A staff nurse
experiencing problems with

\
WAV

\ \ \ explored
i
handowver instructions to

\\ — patient.

Education & || Equipment & Waorking Organisational &
Training Resources Conditions Strategic

Cliclk Mest to continue

p &) Exit :E: Menu 3) Resources (i) Help .E. Print o) Back 6 Of 17 Next (2

I'J.'r' start 3 Microsoft PowerP... = 7 3 Internet Explorer . S B 4 m}' "&_,.' 13:34
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Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iving behind each probl
CFF has categaories and components relating to exploring incidents, Click each category to {fifd out more.

(- Team & "
Patient Individual mmunicatio corinl TEISk factors are grouped
i into three types:

\ « Suidelines and
Problem or

m / / / / ) « Decision making
2\ \ 1=

aids
Education & || Equipment & Waorking Organisational &
Training Resources Conditions Strategic

5

s Task design

Example: The algorithm for
managing respiratory arrest
had a vital component
missing.

Cliclk Mest to continue

) Resources .E. Primt C N Back g of 17 Next (C 3

) Menu

b &) Exit Id) Help
I'J.'r' start 3 Microsoft PowerP... = 7 3 Internet Explorer . S B 4 m}' "&,.' 13:33
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Incidents - Improving Safety

| Exploring

Contributory factors - NPSA framework

Problem or
issue to be

\ ‘ explored

\
Y4
N

)
(Eonon® )

)

Equipment & Waorking Organisational &
Resources Conditions Strategic

) Resources ?

) Menu Help

b . €) Exit

f‘l.'r' start 3 Microsoft PowerP... = £ 3 Internet Explorer -
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Analysing Informatio

Communications factors
are grouped inta three
types:

« VYerbal
s Written
¢ MNon-verbal.

Example: Relatives
interpret GP's iNstructions
to patient wrongly due to
limited understanding of
language.

Cliclk Mest to continue

L) Back 6§ of 17 Next (2
94% |

%) 1335
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Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iving behind each probl
CFF has categaries and components relating to exploring incidents, Click each category to

(o) (e (o oo D)

Y A

issue to be

} \E\ \ \ ‘:Ifmm

Education & || Equipment & Waorking Organisational &
Training Resources Conditions Strategic

The MPSA's

Tearn aMfd social factors
are grouped inta three
types:

Fole congruence
s Leadership

* Support and
cultural factors.

5

Example: rulti-disciplinary
team rarely met and the
weekly Directorate meeting
was for doctors only,

Cliclk Mest to continue

:E: Menu 3) Resources  (lrd) Help .E. Print P NBack 5 of 17 MNext (S

b . €) Exit

= Start 3 Microsoft PawerP...  ~ 70 3 Internet Explorer = s o 94% | %) 13:36

!
r
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Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iving behind each
CFF has categaries and components relating to exploring incidents, Click each categ

[Fatient) Endlui:lua)[ Task )@mmunlcathg[?ﬂa?) _ThESE factors are grouped
\ into four types:
J | |
m / / / / Problem or

issue to be

\ \ ‘ explored
| -

blem. The MPSA’s
to find out mare.

Education/training
Appropriateness
Supervision
availability

5

Example: Standards of care
Were Not met as new care

assistants at ward level
were trained by someaone
who was competent as a
practitioner but had no

Equipment & Working Organisational & tralr'nrjg expertise or
Resources Conditions Strategic expernence.

Cliclk Mest to continue

D) sack 6 of 17 Next (S

[ XI Exit
== 94% |- l&'_. 13:40

‘4 Start

3 Microsoft PowerP... = 7 3 Internet Explorer
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Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iyving behind each
CFF has categaries and components relating to exploring incidents, Click each categ

blem. The NPSA's
to find out more,

[Fatient) Endlui:lua)[ Task )@mmunlcathg[?ﬂ-‘al&) Equipment and IEE RIS
factors are grouped inta

\ five types:
« Equipment and
. ] [ supplies
m / / / / Probl o ‘Yisual Display
FODIEn ar "
J ! issue to be « Integrity
\ explored s Positioning
/ + Usability

| -

Example: A patient’s
oxygen levels dropped
causing respiratary arrest,

Working Organisational & The alarm on the monitor
Conditions Strategic was faulty.

Cliclk Mest to continue

D) sack 6 of 17 Next (S

o K - @

[ _XI Exit
‘4 Start

3 Microsoft PowerP... = 7 3 Internet Explorer
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Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors Iving behind each pro
CFF has categaries and components relating to exploring incidents, Click each category

[Fatient) Endlui:lua)[ Task )@mmunlcathg[?ﬂ-‘m&) Working ':':'r“:_“tiDHS factors
are grouped inta four
\ types:

. The MPSA's
ind out more,

— + Administrative
. j / +« Design of physical
m / / / / / Problem or equipment
| issue to be . S.tafﬁng
e TimMe

Example: Previous medical
records were not available
for clinical staff to plan

/J \1" \ \ ‘ explored
\ -
treatment and care for an

Education & | Equipment & ', w-nrltlng Organisational & EMergencyy E"jm_|55“:'r_':.
Training Resources N\ Conditions / Strategic therefore delaying clinical

decisions and treatment.

Cliclk Mest to continue

D) sack 6 of 17 Next (S

[ _XI Exit
‘4 Start

3 Microsoft PowerP... = 7 3 Internet Explorer
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Contributory factors - NPSA framew
The key part of the analysis is to identify the contributory factors Iving behind e
CFF has categaries and components relating to exploring incidents, Click each ca

[Fatient) Endlui:lua)[ Task )@mmunlcathg[?ﬂa?) _ThESE factors are grouped
into five types:

rablem. The NPSA's
v to find out more,

\ ¢ Organisational
~ structure
. . | « Policy, standards,
m / / / / goals
J | ::::":::; s Externally imported
/ \ \ \ ‘ explored risks
'LIII « Safety culture
\\ . s Priorities

Example: The ambulance
crew wauld not [ift 20

Education & || Equipment & Working anisa‘tiﬂnal stone cardiac patier‘}t as it
Training Resources Conditions Strategic would put them at risk,

Cliclk Mest to continue

D) sack 6 of 17 Next (S

[ _XI Exit
‘4 Start

3 Microsoft PowerP... = 7 3 Internet Explorer
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Wrong site surgery

The team now begin taking these factors and plotting them on to a fishbone diagram.

Team &
Patient Individual Task Communications Social

SHO unsure of rele in
Poor mvedical team

communication

betwean meadical
staff
Consultant
e — did not see
ient prior
Ward unusually busy Ti'l:t'iurgEl:r

Fatients reguiring 1:1
Care

insufficlent nurses to
provide reguired care

Education & Equipment & Working Organisational &
Training Resources Conditions Strategic

b

Click MNext to continue

O Orovs @ e @ @t 50117 i@




Spider Diagram

Task Individual
Factors (staff)
\ Factors
Y

Team
Factors

|
guidance
site Inexperignced SHO

ing marked site, No check of

Unawarp of correct procedurestthin
Patient Pt helpfully prgcedure multidTsciplinary

Factors W team
replaced

to show mark \

Concern around
o

Patients admitted cancelled Context
too late for C _ operation targets Factors
wardyﬁ/ DELEY m_pts\
admission
/ Lack of for

ard busy orientation
training prog fo
junior Drs

Institutional

Work

Environmental Organisational
Factors & Management
Factors
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Five Whys

Tool that enables investigator(s) to identify
the causes for each problem (CDP/SDP).

Best suited to simple and non-complex
problems.

Quick and easy to teach

3—-5—-7whys?
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Pt informed
nurse no
change since
recovery

N Delayed
Procedure
Care handed

Pt had neuro Care handed f |
surger over to ward over to night Deterioration [ or remova
gery staff . staff in condition of
. haematom
a

Deteriorating
neuro
observations not
_ : reported or
orientation acted upon
sheet not

ompleteg

Nurse inexperienced
and unfamiliar with

obs sheet and
Ward busy Only 2 of 6 terminology therefore
and acute staff did not alert anyone to
permanent deterioration
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i

He thought that the day

staff had been aware of
condition since return Because on obs chart “N”

form theatre had been recorded
throughout

Because “N” is the letter
for “normal” but he
?SSUVTEﬁd It meant Because there was no
Num key on the neurological
observation chart
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Run Charts

Purpose
 To identify trends and patterns in a

process, over a specific period of time.

tn O + Bl f\ho
1UVy l.U SUITIOLITUUL T\NUII vl A

 Decide what the chart will measure (what
data over what period of time.

 Draw graph

rtg
1LOo
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Run Chart Example: Frequency of Violence and Aggression

YA
v

AMIIJIASONDIFMA
Months




Failure to heed

concerns

expressed by
pharmacist and
Ward Sister

Date prior to 1/2/04
Pt contacts hospital
to ask if tratment plan
can be altered due to
work commitments.
Consultant agrees to
IV & IT procedures
on same day

Failed barrier
IT policy not
adhered to

Pt well known to
clinical teams

No multidisciplinary
team discussion about
canges to planned
treatment

IIIIII"IIIII&

1/2/04 11.30
Pharmacist rings
SpR to query
prescription
contrary to
policy

Ward Sr 1 queries
change to
treatment plan

onsultant had signed
prescription and SpR over
ruled concerns

Evidence of lack
of safety culture

Personality of SpR

Failure to follow national
guidance -IT chemo only to
be issued with written proof

that any IV drugs have
already been given

Locum SpR goes
to pharmacy to
collect Chemo.
Returns to ward

Permanent
SpR received
news of sick |2
parent and had
to leave to
attend Sr

Pt rings to say she
will be late

Pt
delayed
Locum SpR had DyIRTA
been recruited to
help with already

busy workload been given

ard Sr
had to leave
for dental
appt

Pharmacy short

Lack of formal
induction for
locum sp registrar

staffed over
lunchtime

Lack of Team
handover/
communication

National Patien

and gives drug to

Pharmacist issues
Methotrexate without proof
of the IV Vincristine having

Barrier

{  Contributory
- Factor

14.40
Pt arrives on
ward, checked in
and taken to bay
8

m[l’li’lll’ﬂ

ailed barrier
IT policy not
adhered to

No discussion between
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ldentifying the Root Causes

« lIdentify the contributory factors having the
biggest impact on system failure = ROOT
CAUSEs

A Root Cause is a fundamental cause which if
resolved will eradicate, or significantly contribute
to the resolution, of the identified problem to
which it is attached both within the local
department and more widely across the
organisation
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Generating Solutions
The key principles

Keep it Simple

List all recommendations for change and
prioritise for effective implementation

Draw up an Action Plan

Involve Patients and Staff
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Key Principles for Solution Design

Design tasks and processes to minimise
dependency on short-term memory and attention
span

Avoid fatigue: review working hours and
workloads

Retraining is not always the right solution
Simplify tasks, processes, protocols, equipment
Standardise processes and equipment

Use protocols and checklists wisely
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How to Develop Failsafe Solutions

Barrier Analysis

Barriers
Controls

Defences

Unsuspecting
target
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What is a barrier:

A control measure designed to prevent
harm to

People
Buildings
Organisations
Products

Communities
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Types of Barrier

Human Action — Checking a drug dose
before administering

Administrative - Training, Supervision

@ and Procedures

Physical - Redesign product

Natural - Place, Time or Distance
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When can Barrier Analysis be used?

Prospectively to identify possible ‘Hazards’ their
‘Targets’ and potential solutions

Reactively following a patient safety incident to
Identify the ‘Barriers’ that should have been in place
to have prevented or mitigated against an incident
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Performing a Proactive barrier

analysis

« Choose an activity to be analysed (e.g.
preparing a patient for theatre, giving blood)

e List, using Brainstorming techniques with
relevant experts / others

TARGETS HAZARDS BARRIERS
e Wrong pt e checks

Giving blood
to patient e wrong blood |« protocols




NHS
National Patient Safety Agency

Barrier Analysis Cont’d

 Evaluate the list of barriers as strong,
average or weak - any barrier involving
human action is marked down

 Record the findings

« Remember barrier analysis can be used
proactively or reactively!
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Performing a Proactive Barrier Analysis

Activity Target
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Performing a REACTIVE Barrier Analysis

Event:

Prevention Barriers Did the How Barrier affect the
in Place Barrier Fail? outcome of event?
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Action Plan Document

Actions to | Level of Resource | Evidence of
Address Recommendation Required | Completion
Root (Individual Team,
Cause Directorate,
Organisation)
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Evidence of change
(however small) starts to move

the culture from one of fear to
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NPSA — RCA Tool Kit

http://www.nrls.npsa.nhs.uk/resources/?entryid45=

59847




