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Root Cause Analysis—RCA
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Sentinel events
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How do accidents happen?
Swiss Cheese Model

Latent Failures
Service Delivery Problems
‘Accidents waiting to happen’
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How do accidents happen?

Performance influencing factors
Contributing factors
‘stuff happens’

i
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How do accidents happen?

;i

Active failures
Care delivery problems
‘someone made a mistake........
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Patient Saffety Inciden
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Controls and defences
Barriers
...and no-one stopped them’

Safety Incident



Swiss Cheese theory exercise

Latent Failures
Service Delivery Problems
‘Accidents waiting to happen’

Performance influencing factors
Contributing factors

‘stuff happens’
Active failures

, ) Care delivery problems
Controls
Barriers
R 0 L O
E} Patient Safety
L ) Incident
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» Contributory, influencing or causal factors ,are things
that contributed to the incident.
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Symptom of the problem.
“The Weed”

Above the surface
(obvious)

The Underlying Causes
“The Root”
Below the surface
(not obvious)
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The User-friendly Root Cause Method
To Solve Complex, Multi-faceted Problems
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What happened? Sl ooldl Slasla> 1
How it happened ? Sl ool 5lisl 5S> 2
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Basic elements of a good RCA investigation

WHAT HOW it WHY it
happened happened happened
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Chronology Unsafe Contributory
act(CDPs/SDPs) Factors
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Adverse
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Um, you're probably right, T just turn this anesthesia upa bit . ..

Adverse events are inevitable — not learning
from them is unforgivable (Beth Lilja)
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» 3-4 persons
» Independence
» Insight into clinical area
» Multidisciplinary
» Investigation skills

» One of which should be in incident investigation
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“To address this mistake we must use root-cause
analysis. I’li begin by saying it’s not my fault.”
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----- “May I be excused? My brain is full.”
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Gathering & Mapping
Information
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All accidents Mmust
be reported.

. -« explain exactly
- wh happened
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Narrative chronology
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Fact1
(day/time)

Fact3
(day/time)

‘Example

Fact 2
(day/time)
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Facth
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Fact 3
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Fact
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Fact 4

Adverse
Event
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Basic elements of a good RCA investigation

WHAT HOW it WHY it
happened happened happened

—>

Chronology Unsafe Contributory
act(CDPs/SDPs) Factors
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Basic elements of a good RCA investigation

WHAT HOW it WHY it
happened happened happened

—>

Chronology Unsafe Contributory
act(CDPs/SDPs) Factors
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National Patient Safety Agency

Analysing Information

Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors lyving behind each )
CFF has categaories and compaonents relating to exploring incidents. Click each categ Patient Factor

[Faﬂent) Endlviduaﬂ[ Task )Ermmunlcatln%[-r:ﬂ;‘) Patient fa':t':'i& dre gru:uuped

into five types:

\ Clinical condition
Social factors
Physical factors

/' / / / Mental and
kool psychaological factors

issue to be

A relationships

} x explored Interpersonal

not understand the risks of
treatment due to his poor

s
) } o Example: The patient did

Education & || Equipment & Working Organisational & undgrStanding of the
Training Resources Conditions Strategic Er‘ll§||l5h |EIFII§|LJEII§|E and no

interpreters were available. |

Click Mext to continue

g RCA Traini... E§ RCAShort ... | E§ Swhyste...
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Clinical conditions

Social factors
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__.

! National Patient Safety Agency
_Exploring Incidents - Improving Safety Analysing Information

Individual

Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors lying behind each problem. Factors
CFF has categories and components relating to exploring incidents. Click each category to finoron

[Faﬂent) Endlviduaa[ Task ]@mmunlcathg[-r:ﬂaf‘) Ir"ji""'iduall factors are
grouped into three types:

* Physical Issues

s« Psychological Issues
s Personality.

/ / / / Froblem or
i Example: A staff nurse

issue to be

X \ explored experiencing problems with
A hearing and misheard

'-\ handowver instructions to

-

\ai patient.
) )

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

Click Mext to continue
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2 C:\RCAToolkit\courseliindex. htm - Microsoft Internet Explorer provided by National Patient Safety Agency |: El[zl
' 7\ National Patient Safety Agency
nation
Contributory factors - NPSA framework

The key part of the analysis is to identify the contributory factors lying behind eac
CFF has categaories and compaonents relating to exploring incidents, Click each categary to

[Faﬂent) Endlviduaﬂ[ Task )Evmmunlcatln%[-r:ﬂ;‘) _TE'Sk factors are grouped
into three types:

\ Guidelines and
Policies

Decision making

/' / / / aids
Problem or Task design

issue to be

‘5‘ | - managing respiratory arrest

had a vital component
} } missing.

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

|
J x explored
A\ Example: The algorithm for

Click Mext to continue

[€] 3 Microsoft PowerP... = 7 3 Internet Explorer



0555 oo sl S 05,5 s 5o

o i bt g b ¥ 35 )

.

aaby )b b



DU 30 09290 cmdS Cans| 2SS 0920 r*:?.)ﬁﬂ‘



2 C:\RCAToolkit\courseliindex. htm - Microsoft Internet Explorer provided by Mational Patient Safety Agency

__.

National Patient Safety Agency

Exploring Incidents - impmviﬁﬁ Safety

Contributory factors - NPSA framework

The key part of the analysis is to identify the contributory factors Iyving behind each pr
ZFF has categories and components relating to exploring incidents. Click each categor

() (o Yorrmrerr))

\
[ 1 1 |
\5 \ explored
\ -
) )

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

Analysing Information

Communication
Factors

i/L.

Communications factors
are grouped into three

types.

« Yerbal
e Written
e Mon-verbal,

Exzample: Relatives
interpret GP's instructions
to patient wrongly due to
limted understanding of
language.

Click Mext to continue
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2

Contributory factors - NPSA framework

Team & social
factors

The key part of the analysis is to identify the contributory factors lyving behind each probl
CFF has categaories and compaonents relating to exploring incidents, Click each categary to

[.m\.) () gy — )

A1

issue to be

\ _

) )

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

)
2

[€] 3 Microsoft PowerP... = 7 3 Internet Explorer

Team and social factars
are grouped inta three

types:

» Role congruence

s Leadership

* Support and
cultural factors,

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

Click Mext to continue
€S eack 6 of 17 Next (G

S E g a l&; 1:..|:.
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1 National Patient Safety Agency
Exploring Incidents - Improving Safety Analysing Information

Contributory factors - NPSA framework Equipment & resources

The key part of the analysis is to identify the contributory factors lyving beh
CFF has categaries and components relating to exploring incidents. Click ea faC'[OI’S

[Faﬂent) Endlviduaﬂ[ Task )Ermmunlcatln%[-rgﬂaf‘) Equipme resources
factors areNgrouped into

five types:

— Equipment and

\
SN/ ) e B

| I issue to be =
I | \& \\ \\\ explored PDSlt!qnlng
// A \ Lsability
= \al I'\___,
oxygen levels dropped
causing respiratory arrest,
Education & | Equipment & Working Organisational & The alarm on the monitor
Training Resources Conditions Strategic was faulty,

Click Mext to continue

Example: & patient’s
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Working Conditions
Exploring Incldents - imprﬂwng Safety factors

Contributory factors - NPSA framework
The key part of the analysis is to identify the contributory factors lying behind each problem.
CFF has categaories and components relating to exploring incidents. Click each category to find out maore.

[Faﬂent) Endlviduaﬂ[ Task )Ermmunlcatln%[-r:ﬂ;‘) Working ':':'r"-__“ti':'r'S factars
are grouped inta faur

types:

s Administrative
+ Design of physical

3\ // /) ) ] e . cqapmen

issue to be

y) Y \\ || e

\ Example: Previaus medical

for clinical staff to plan

records were not available
} treatment and care for an

Education & || Equipment & Warlilng Organisational & EMETE e adm_|55||:|r_|, ]
Training Resources Conditions Strategic therefore delaying clinical

decisions and treatment.

Click Mext to continue

|E| 3 Microsoft PowerP. .. £ 3 Internet Explorer
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2

Contributory factors - NPSA framework

INHS|

Organisational & ki

Strategic factors

The key part of the analysis is to identify the contributory factors lyving behind each pruhlem]\. ,f; MNPSA'S
CFF has categaries and components relating to exploring incidents. Click each category to find out mare.

[.m\.) () gy f—r)

A1

issue to be

\ _

) )

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

)
2

[€] 3 Microsoft PowerP... = 7 3 Internet Explorer

These factars are grouped
into five types:

organisatianal
structure
Policy, standards,
goals
Externally imparted
risks

+ Safety culture

s Priorities

Example: The ambulance
crew would not lift 20
stone cardiac patient as it
would put them at risk.

Click Mext to continue
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Root Causes of 1918 Sentinel Events 95 - 02

Percent of events 0

C o c o
Chientation‘training
Patient as:essment
Availability of nfo
Staffing levels
Fhyzical enviromment
Conrinmamn of care

Compe tency

Proce dural compliance

Alarm s vsiems

Organization caltare
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Problem Cause

Why?

2
Why Cause

Why?

Cause

2
Why: Cause

Why?
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. Pt had neuro

N
O
~=
-
<
O
£
av]
O
Yt
=
=
Q,
=
=

surgery

Care handed
over to ward

Ward busy
and acute

Pt informed
nurse no
change since
recovery

Care handed
over to night

Agency Nurs
orientation
sheet not
completed

only 2 of 6
staff
permanent

Delayed
Procedure
for removal
of
haematoma

Deterioration
in condition

Deteriorating
neuro
observations not
reported or acted
upon

Nurse inexperienced
and unfamiliar with
obs sheet and
terminology therefore
did not alert anyone to
deterioration
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WHY? He thought that the day
staff had been aware of
condition since return form WHY? Because on

theatre observation chart “N” had been

recorded throughout

WHY? Because “N” is the/

letter for “normal” but he

assumed it meant “numb”\
WHY? Because there was no
key on the neurological
/ observation chart
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Organization

Defence
barriers

al and Contributory
corporate factors influencing
culture clinical practice Task
Il Error
producing Errors
Managgment conditions
decisions
and
organization ||| .
al processes leatpn H
producing Violations
/| conditions

Reason
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Barrier Analysis
or Safeguard Analysis

SAFEGUARDS



Barriers
Controls

Defences

Unsuspecting
target
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More effective
barriers

Less effective ‘ '

barriers



Q)ﬂ.osg)u)és));ﬁu&?u‘)‘cw @|ywﬁw‘m
Gl Ul il 50 Ll g adlls ol &S Sl

Shnde s @2l @lse g Sl oo 6750 Gloys g cblagy 25w 0 )
L oo ol ol Lo« (Weak Failsafe) el silge plo 51 5 Jgloe

“»‘W@‘)U‘J"‘JQ@ ‘ysnt,o‘cwums:?

(Strong failsafe) siil o 5 558 milge ity 51 Ygone S jud ailge,s P

sl st il g @pud Glgs oo ilizie oy o wilge pléol 5 oS 5 L >
(Sl s 22l &loe 350 50 ogas a)ols aal38l



Supervision of Staff (Administrative Barrier) : Jtuw

Sloolaanl jo sl |y SlasMe ax Leds Jlas a0 gz



Reactively S ands

nY OQJX’J""CW)QA-’ASG’UB& L_,;:L»L.w
odls hgel 3 wilge oluwlils

Proactively 5 ool

39790 &lye (2b3,l
(> °‘>“"?‘T) d"‘fi‘w o A c’:3‘9-° (5,5 9) ool e



Al anls Jle 1) S paseine el Judod Wl oSy (oidles -
Glowm a0 o> g9,lo (ols 5 5920
ldentifying the issue

£5%9 5 6)-5-““-’ Sl aS 1y anls cpl )5 0924 63‘9"’ ks -Y
LS w1y diogs 0dls 0old anazd Hlai 0,40 disla/olayg,
Listing all the barriers
) kb wlge o, 8dae bl (] g 0 S Sl jo 1) dslofolagg, £68g Layl pi Y
(s lavgie (658 ) WS gy
Considering the Circumstances



9 &l 00,50 Jos Swyo waS |y wlge 40,50 15 Ge cde ¥
(P95 Cogo @ Gl Gygo 10) 0sS (cwyp 1) ol ol sloaely
Considering why the existing barriers failed

Sl e i ] dols/olasg, SO Ls_L;:\ He 5 2le el o,Sles o ats ST >
Dodo o gl o, QT S gutp

X
"

Sgas gl b olo Wiyl e ailge g3 o digS> a5 0sS ascin -0
Slyo dleiig o S Az gi 05 eolatul (guas wilge jlas (il
SopSe B 0 ee Ly w5 b plirel Gl by sl 4l w0
Identifying new barriers or strengthening existing barriers



Organization

Defence
barriers

al and Contributory
corporate factors influencing
culture clinical practice Task
Il Error
producing Errors
Managgment conditions
decisions
and
organization ||| .
al processes leatpn H
producing Violations
/| conditions

Reason



(reactive — icSlg) ailo Judoo

Jos Gy doly | s 51 | S 2 8l ) LI .
°‘>34‘\’e‘9-0ut>).ﬁ ¢ ‘R Q&‘OO;J.Q.C ag?gas "eb'o

¢ ol




)L""*’ SS Lsﬁl-*?' Lsﬂﬁ)b uo\o lec

What is your
recommendation?

\What is your
recommendation?

What is your
recommendation?

5 100,50 Joe Jwyo d >

o (SOlgils b b Hloas 90
influential.o g (g yws s o

0T 33 95t 9315 84395 Jgumo 45 (539
[y slows 1000 9 Wl W 3 (piewlge alaxd
(causal)s ,S§ S

S (G dms 9 1 oz 2 29279
influential alic gbrg,ls glp ol

Sz Glr i 50 5,508 0,8
influential clbluas 59549 0,L90

S & @ilgo ol LT

?Aﬂoa)fd.o.c
| S

o (2 lwlss

9)|owﬁg§.‘g

srgyls j9o S
99 buwgi Sl
sbw



Reactively S ands

nY OQJX’J""CW)QA-’ASG’UB& L_,;:L»L.w
odls hgel 3 wilge oluwlils

Proactively 5 ool

39790 &lye (2b3,l
(> °‘>“"?‘T) d"‘fi‘w o A c’:3‘9-° (5,5 9) ool e



¢ 2o ploul( oois )l . Ko e Jdss 4593

a5 e 59,0 ol g g a8 - jlew sl s Boy Sl
(S yd 590 cCawyd 125 ol caw;d Jloan caw ;0 (59,00 1)lews

ldentifying the issue

§939 5| (6 N 8lp yomgp fais],8 ] gz g0 ailge adS -V
DS S 439 O yg0 o | Aol olasg,

Listing all the barriers



Sole Sloys 5 cublags Sloas 1 5 1) adlse ol 5 oIS 8 Caanl -F

DS duw o l.e‘ﬂ P TRV | FRPRR VEL SRV P4
(Failsafe Criteria: weak-medium-strong)

5 et &ilge ,3ST) oo las ,Last o (failsafe) isw il sile [51-0
oy e ol W) jshie 4 (6500 &lge 615G



leladl L (failsafe) Loz 516 oS S Toama | o,z o5 —#

ool 58 oleys g cadlags ide ol ) S cwyp |y IS
Loty . aians (failsafe) oz 5 L | 5t Slolasl 251 45 el

) Ll sidu il —asil alie g4 51 ST oo - Wl S 5 L ollys e
(2o 3 ||

A aeie Lied Cuils azg il ailge 5l plaS o daje 4 - ¥
2ol oo Blo o pogas ;0 4Bl (nl cw)p Joten (oS 4z &S

S cnlol asly JLSle &g 4y 095 sla asl pled A



(S ean]) @lge Jolod Jgoz

ol Jghue | a2

&lgo s,
31 eolasw! b

9 &lgo

28 b J yis

(O) ylas




Pl b SO a4 Jle 695l SO yolo olusg,



Hlow :dun Pl sl SO 4 Gl ggyl0 S ol il g,
Carod| Conod| .
A ) 8‘3’0 bo LS;")| : 0' / poes (Q‘) P
Jgﬁuww ” 3 * é)S.Lo.C )f.co - * OJS.Lo.C S92 g0
s i s

c D s LS S9,le
© . - .. - o
g.s"““L’ 9 ¢ w,als

Ql‘.’.‘“ . . . . . WJéb
S [ e 98 ay Sl s aly .
) 9,0

alold”
R 113 .Lo, . o
CioS o .@ J o S J9

Copdo ol S 9d als “': ): bwgio al 9 U 2
S 5 2L i alsq,00
= o018 9 9
Slows a5 o



-

29,5 8

5 Ohlem 4 (P9 o 0o y5l 8 5 Hem By w2 slp?
s plxil S5 oo mile Jdow S Leds Sy 35S 0




S o 1y ol ads ) (Jle)ade b Lo 55T oo

A @isl> 4o Lo Jelse Con ol (Son
oo alulid Jelge 51 G 50 b oo al> s

Aelod (g Sz



weS o 1) ol ata ) (He)ade b b (9551 o

Sl 09z g gl ddn, (He)ade 0,8 low jo Ll 4

3925 gl at, cle Gl i e SO sl Yaora b

!o)\o



=) Al o Toozes LT equsS aipo |, e ol Lo 51 1
?A.Qd T

Byl o L) oolsl Slail ax aS v zuusgd ilgd

(Yol 00gs 484



i) ainy cde 40,5 e 6l Jlre a5l ool b
ol o Il el ecslas ogzg cde ol ST 1
cde a) dlue (pl o5 B)by g i cde ] ST 2
D23 (ged 7y 0ain] jo lodzme (oo e (pon
alie ol 59 5l cde (pl Bl by Comdg (pl a3
DS asles 6,5 o> cninlo
Sl ady; cde = aby Olg>

((Faw cde) oS, 50 cle = 15 Olgx



Another method

» One method is using three criteria to determine if
each cause is a root cause or a secondary or
contributing cause:

1. The problem would not have occurred had the
cause not been present,

2. The problem will not recur due to the same casual
factor if the cause is corrected or eliminated,

3. Correction or elimination of the cause will prevent
recurrence of similar conditions.

> Answer Yes= root cause
Answer No = contributing cause



ool plosl 1 (gl ady, Jdos boss Sl a5 Laseds Lo 510
Qo dll ogups gl Jlolpaion alys o Ladd ol

a5 ol e S Sldos daali a4 pladl aley ed Lol P

Al ailo 1y masd ol 8l wpas



sl ass; He Jdos c’:-"ﬁ*°

>

‘5‘4:’.3) Sy g0 4O u_eLf L uLC)Lb‘ 4

RCA w8 0 8,8 Gl ey 05 b

Sonte s 51wl Gzl sl p3Y mlo 39S P

""""""""""""""""""""""""""""""""M'" "}J")‘J"'C)'GMB'LS;O"}



2By sl ain; He Jdow ailss

)95

ld 3gaeS P



2l £ 900

1

OleMb| S g (559! 20

]

Cends by bl po b b po Siluwo (o9 Lolids

]

Je = asl> 55 Juss Jolas olulich — aisl> Judos

& 4l

ol 3 B o ol 451,

|

L = oy sl 2!

|

_
= % . & ‘. o o & *







o1y alus j9p0 sl ada, e sl ciad o5 [RCA 018 }\~¢L>JA el e
JSLW.@ CJ%‘ R 6‘)’.’ LS‘ 09.5.][.3 LSLQ J.> o‘) aS Cowl oolel 9 ‘o)\o Cawd

L (corrective actions) >do! ololadl sl s oS o > of, ol
s b b o asS 1 (IMprovement actions) sg. <laladl
bl gl ety Jo oy (W0l 1,5 L) ol 485 51 (5 25 ol
-‘ ‘ ‘ .xo)f@\g\j@!)b‘pbom
9




ol Jlos! (e ilge
sne g sl &lee ©
sl &lge ®

si’)"-g @‘9‘ °



Barriers
Controls

Defences

Unsuspecting
target




3,90 sl Saze 685 5l (S o> )0 (oaliiny pladl cuibse Lol v
(Oloslos laihld s azgi L) anlllas

Sbole dlaal b o] Sialea v/

Do ;500 Awlgl Blee a4 ymue v
&SM.}’)\/
CablBB) leyo ,olS [g pawl LS, G,k 5l ol s pds Jlas! v




Sl pNin 9 Suny oS sl s5ll glxl g 2hb )°

ol.w»‘gl.‘aD'w‘uxwé)gﬂ)dﬁw@fuuoﬁua‘b‘))w'
D55 D y90
f‘).'a Oz O (proaCtiVe approach) d.a‘)j.w.u oLfd..id u.a.w‘d o

Sl 1 0,8 olatl a5 asS  ohb ol 468 @ |, b g *
Sk leo ol



ool blkas £o3g 5l (g iy b 5wl g1yl 9 (b yloj o
B, LU

u*’)9~°1 9 oS, Swls g oMo b))l leasl 3 as o )5 iedas o
235 (oo Jlosl Cona L Ll

SS Geis |y (Near misses) b wol> s g b dol> 20 5,155 -
S GialEly (b mlge (pasu il g auS oolitul (ise il wlse 51
O9de DHgo 4 milge iz S bl e

AS axgi blls palS paad 0 axg Ll o Slociise g alad @



Slg0 cul ballas £93g 5l (5 pmSion s $F 1wl sl g 210k o) 5o

DS sos Caglsl ) Ll g anled Cawjpd |y s gl Slolgrias S -

el asi |y Olass gl ol Slles asliyy
Suoles o laslenl 1) Ol g o] ,9
S les solazw! dilaiaiga b Cand S gl SS9 5l @
Soled ool eYlas 1) S, ool 3 casllsg o



Slg0 cul ballas £93g 5l (5 puSion s $F 1wl sl g 210k o) 5o
S 50 o

Sl ol axdls 5 53 e Julo SG plgre 4], WS, (s
Seas el 1 il 6,8 5L 5 oS, 8

aladl> o ol Bl (Sily Gl a5 S (b o0 4 1) laasl b 5 il
Qb gmalsolel 5w fley o g ) Sow oligS

PN SELBE
WSS 38 el gl Al e g5 5



Stove A

S Stove B



S S |y Uas I ol

Push or Pull, Right or left?

How did you know?










Solution can be simple !
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Implementing Solutions

» Show that change makes a difference

» “ Active” Learning —incorporates changes into the way
all staff work at all levels

Demonstrate effective leadership
Sustainable to survive once the crisis is over
Draw on the experience of staff, patients and the public

v Vv v Vv

Risk assess and evaluate



Implementing Solutions

= Consider the Impact
= Share the Solution

Consultation




Solution Implementation

-Use Organizationl Structure
-Liaise with Risk Manager
-Risk Assess Solutions

- Review & Monitor

Risk
Management




Solution Implementation

» Analyse benefit of the solution
» Ensure benefit outweighs cost :

Financially
Organizationally
Acceptability
Cost
Benefit
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Incident date
Incident location
: Incident type
Brief description
Person directly involved
Name / date
User/staff or other
Legal status
Other information

Other people directly involved

Care team

care coordinator
Consultant Physician
other members
Family /carers

- Name &relationship

Investigation team
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Source evidences
appendices
Round table
date
people present
Contributory factors and root causes

Patient factors

e|ndividual factors

eTask factors

eCommunication factors

eTeam & Social factors

eEducation & Training factors
eEquipment and Resource factors
e\Working Condition factors
eOrganisational & management factors
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