> U1 . -1
1la9nwlInan: Healthcare Failure Mode and Effect Analysis
un.aydml ANTgFna
FMEA Aedansiduszuulunsdumnuaziasiudymneunaziini
wian AN FMEA a0 ldfiAe idunisseluinistesiulanuignasaiaglisa i
szaunisaMiaoFeaunan aeaginlfsruudmnuduudannau uaziinauianaiadanad
o ! “ v o 1 dl o 16 ¥ o A - Y Y
AaaInNAILLEIT “esasinusethaieasiuliliuaieuaavzald?” “enagldidunig
co dd o A oo PN . <
anlunndueeidasindianmasnwiuEald?” “omenanuuantymlngs eanaindymdn
wrald?” “wnsiuanuiulllanazadnoyuiunsetne widesn1msuauesegaunandvze i ?”
Araudaulunian “I47 dunansdualalduannisutsaeinsaas FMEA unldiasiuloymilu
aa o o 1 %
FIptlszanduegudn
TanugGuld FMEA Feansvinlanievinaianiunisiu wasuisunny enuaonia
= e Y ~ & . = o : = = v @a a
geanssAN eueus sineldinatiaiinondt 30 1 nenfuwsaaEuusnunfalaqiuidiihuanaass

A o a o
g tasiunisingime

ANALINITI FMEA 8115 lnuSn1saunIn

[
e Yy A e v

Tuems Uinamensunnelulsanenuna i idadunnistesiugimive deadedidng

q Q al

N = a Y

UszneuRt@nilnasivtauazanuszinsedaiisene svuuvaslsmenunadlagneaniuusiialaiu

q

PIRIAIFUANNNANANA WIUIZLLUBINFFAITUNINNINN T TR TN

9
| v

wnldin FMEA anld azanunsntlaaiuaonuaeaunansinge Mnnauiugiasld

a

A1INAAMNVDY FMEA LHa 13N UUIN1IaunIN

Effective Control Measure | lusnssnisnazadnvizaananuiaziiamnnisadunselidniau

Hazard Analysis Wunsfivuavilssifiudayananiudunsaaenssuaunisiaansn
a e a nﬂl o o o A o dld o o
WAtz A unnaiiednrintysnenissunanlaNdAT LAy

naliiiansuaiRuvzanisdutlagldvnliacunnli

Failure Mode A8N195797 NaifiaANUNNTY/ANmaT uNITLIUNII/NITLIUNNTEDY

ol o

i illenaussquadninsiasnis

Failure’® Aevinldiuanasieangaasdn, nsqrydenine@u, nslilrsasiadiniy

iusnis, madasuuliainaniunisafilng, nsldussquimangd

nvuald, nazlaiiedseaasping 1«

"' VDO Conference Course Ingl VA National Center for Patient Safety (http://www.patientsafety.gov)
? pmulagann Kenneth C. Latino, National Petroleum Refineries Association (NPRA) Maintenance

Conference, May 1996 (http://www.reliability.com)




AMNIRNDWLATAIINANITLHIN FMEA NU RCA

Root Cause Analysis (RCA) Failure Mode & Effect Analysis (FMEA)
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AUN 4 1N Hazard Analysis
A. AaAN1312N"9 Failure Mode
B. f1AN3041ANIULIN (severity) uazlannanaziiin (probability)
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C. 14 Decision Tree LiVaidan Failure Mode NHANNEATYNNALATIZIED

D. 4AYIN918N198118)° 984 Failure Mode Miaan'd (dudnniaideniu RCA)

Step 4. Hazard Analysis: List potential failure modes
cess step.

\ '/
Getmed Scan

1.loptop unavailable
2. No battery power
3. network down
4.CPRS not functioning
S.forget password
7-RF system not worki

AT 4 U7 4.A 331 Failure Mode luusiaznazuaunis

* y19fiagldA91 contributory factor



Figure 3. Severity Rating

Catastrophic Event
(Traditional FMEA Rating of 10 - Failure
could cause death or injury)

Major Event

{ Traditional FMEA Rating of 7 — Failure
causes a high degree of customer
dissatisfaction.)

Patient Outcome: Death or major
permanent loss of function (sensory,
motor, physiologic, or intzllectual),
suicide, rape, hemolytic transfusion
reaction, Surgeryprocedura on the wrong
patient or wrong body part, infant
abduction or infant discharge to the wrong
family

Visitor Outcome: Death; or
hospitalization of 3 or more.

Staff Outcome: * Adeathor
hospitalization of 3 or more staff
Equipment or facility: **Damage equal
toor more than $250,000

FEire; Any fire that grows larger than an

incipient

Patient Outcome: Permanent lessening of
bodily functioning (sensary, motor,
physiologic, or intellectual), disfigurement,
surgical intervention required, increased
length of stay for 3 or more patients,
increased level of care for 2 or more
patients

Visitor Outcome: Hospitalization of 1 or 2
visitors

Staff Qutcome: Hospitalization of 1 or 2
staff or 2 or more staff experiencing lost
ftime or restricted duty injuries orillnesses
Equipment or facility: **Damage equal to
ar more than 100,000

Eire: Mot Applicable - See Moderate and
Catastrophic

Moderate Event
{Traditional FMEA Rating of “4* — Failure

can be overcome with modiications to the
process or product, but there is minor

perfonmance loss.)

Minor Event
{Traditional FMEA Rating of <1 - Failure

wouid not be noticeable to the customer
and would not affect deliivery of the service

o product. )

Patient Qutcome: Increased length of
stay or increased level of care for 1 or 2
patients

Visitor Qutcome: Evaluation and
treatment for 1 or 2 visitors (less than
hos pitalization)

Staff Outcomea: Madical exnensas Inst

DINA 5 NIRAIALAINIULINE

Patients Qutcome: Mo injury, nor
increased length of stay nor increased level
of care

Visitor Qutcome: Evaluated and no
treatment required or refused treatment
Staff Outcome: First aid treatment only
with min lmet tfima nor restrictad dobe ininriee

"WiULFAE Failure Mode Tudiui 4.8

(WUAdNn9n FMEA wuLAsi I Az 1-10)

(nwusaeungll lireseadananiannAInans (3ann staff outcome)

Moderate Event

(Traditional FIMEA Rating of “4” — Faifure can
bhe overcome with modifications to the
process or product, hut there is minor
performance Joss.)

Minor Event

(Traditional FIEA Rating of “1"- Failure wouid

not he noticeahie to the customer and wowid
not affect defivery of the service or product)

| Patient Outcome; Increased length of stayor

increased level of care for 1 or 2 patients

| Visitor Qutcome: Evaluation and treatment for

| 1 or 2 visitors {less than hospitalization)

| Staff Outcome: Medical expenses, lost time ar
| restricted duty injuties orillness for 1 or 2 staff | |;

Eglquiﬁment or facil‘]mg. **Damage more than
g utTess than $100,000

Fire: Incipient stage™ or smaller

Patients Outcome:
_]enﬂg%!ﬁ.ofst ay nor in

Visitor ¢




Table 1 - Definitions for impacticonsequence
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“ NHS National Patient Safety Agency. Doing Less Harm: Improving the safety and quality of care
through reporting, analysing and learning from adverse incidents involving NHS patients — Key

requirements for health care providers. August 2001.



Figure 4. Probability Rating

Frequent - Likely to occur immediately or within a short period (may happen several
times in one year)

Occasional - Probably will occur (may happen several times in 1 to 2 years)

Uncommeon - Possible to occur (may happen sometime in 2 to 5 years)

Remote - Unlikely to cceur {(may happen sometime in 5 to 30 years)

v '
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Figure 5. Hazard Scoring Matrix

Severity of Effect
Catastrophic Major Moderate Minor

£  [Frequent 16 12 ) 4
%
a Occasional 12 9 6 3
o

Uncommon 8 6 4 2

[Remote 4 3 2 1

AW 8 nssanAziuuANTRLLazTaniaazifnu Hazard Score d1uiudun 4.8

1. Does this hazard involve a
sufficient likelihood of occurrence
and severity to warrant that it be
controlled?
(e.g. Hazard Score of 8 or higher) NO

2. Is this a single point weakness
inthe process?
YES (e.g. failure will result in system
failure)
(Criticality)

NO

YES
r

3. Does an Effective Control r
Measure exist for the
STOP
identified hazard? I

YES y Y

h 4

NO
r

4. Is the hazard so obvious and
readily apparent that a control
maasure is not warranted?

(Detectability) YES

. NO | ” ,
AN 9 Decision Tree duFL4WHA 4.C
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Step 4. List all the potential causes for each potential failure

mode,
Process Slep (4A) Log onto
Raptep
Potertisl (441 Laptop t”
S—7
Potenti (481a ) et (4AIL) Locksd in 30
Cauze l office
v : 1
Sayerity Medsrate Medarate
Frobatility Occasional Qcoashoal
Hazard Score & ] / L
Decizion Procesd P  Frecasd
Action c
Oaseripticn of ko
Ation
Outeomae
Meazure.
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a o & =
ANN 10 HAANDUDIUUN 4 s 5
s . & E E| &
E Function Failure Made Effect C"“Ft;‘cl;':f’ry B E 'g E E
E 5121&]3

awd 11 aseildlunisiiassiangtuuumiie®

o

° Medical Risk Management Associates, LLC. (http://www.Sentinel-Event.com) fdeadaunminazidanun

a P A . o ¥ o . o a v
AATIEULDNIZNTELIUNTTNN function TALAU; 1°‘ﬂﬂ’]".l’] contrlbutory factor LLNUAIIN cause; Nﬂ’]ﬂ‘w
ATLUUANAINEY UAY 10 ATLLU AD severity, occurrence, detection; Criticality ﬁ@m@qm"nm

ATWUUTIANN, RPN (Risk Priority Number) ABNATINTBIALLULISANN, UNaN M criticality L1 RPN


http://www.sentinel-event.com/

Sample Failure Mode, Effect, and Criticality Analysis

for Hypothetical Medication Use Process in O.R.

Process Pharmacy Dispense o O.R. Transfer o I Sterile field | Administer Patient
» » EE—
} Look-alike d W d . .
Potential oor-ane crugs " I'\D.I.TCJ rug Switched drugs Wrong drug
failure modes Mltipla wrong Contarination Wrong dose
S T concantrations | concentration S Hrond
FPoten tllal effect 8 P 10 10
on patient
Fr_eq uency of 7 3 2 3
failure mode
Likelihood of o -

. " 3 4 10
reaching patient o Y
Criticality of . -

' ’ 168 96 120 300
failure mode
Urnecessarly complex Mo means of
Root causes Cpenformulary Alphabstical storage process Approvesd werifying drug'dose
P e Ambiguous labels | Ambiguous labels procadure nat after fransfer to
(U'ISEIEFIH',' oliowesd sterile fisld
-

Strategies

—

PET Comrmittzs
review/redesign of
formulary content &
process

Redesign starage
gystem. Intraducs barl
ooding.

ampl'ﬂ'_.' procedurs,
Eliminate open-

vessals for IV drugs.

Monitor complianze.
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Ni aclion needed.
Risk eliminated
earlier in process.

CONTRIBUTORY FACTOR OR
IMPROVEMENT OPPORTUNITY

CORRECTIVE ACTION

MEASUREMENT STRATEGY

Personts) Responsible

Action Due
Date

Person(s) Responsihle

Follow-1ip
Daie
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