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Abstract

Patient safety issues in recent years studies have shown, how to prevent and reduce
medical errors to ensure that patient safety has become the most important issues of world
medical care system. Since 2003 the Joint Commission on the Accreditation of Healthcare
Organizations (JCAHO) has taken Healthcare Failure Mode and Effects Analysis (HFMEA)
as a formal evaluation criteria, hence HFMEA is an official tool introduced to US medical
care system, it is widely used in the implementation of patient safety assessment and risk
reduction. HFMEA use the Risk Priority Number (RPN) as indicators to quantify the size of
judge the risk, the drawback is to constitute the decision-making factor in RPN weights of the
same order would cause cancel each other out to measure the value of blind spot. This study
combines the superiority of the Analytic Hierarchy Process (AHP) covers the qualitative and
quantitative thinking in decision-making level, use it to make the size of the risk
decision-making, can compensate for the lack of HFMEA.

In this study, integrating Healthcare Failure Mode and Effects Analysis (HFMEA)
techniques and the Analytic Hierarchy Process (AHP) decision-making, review the hospital
administration processes in a regional teaching hospital, predict and investigate the potential
failure modes and possible results for high-risk project, given the relative value of the
weights and sort according to their order of importance, the improvement measures to
improve and to enhance the hospital administration job quality and drug safety.

Studies have shown that integration HFMEA with AHP in hospital administration
process improvement applications which can effectively reduce the error rate of the hospital
administration. In the study hospital, before the implementation of HFMEA-AHP project an
average of hospital medication error rates is 0.289%, during the HFMEA-AHP project an
average of hospital administration error rate is 0.196%, the average error rate after
HFMEA-AHP project to improve hospital administration process is 0.079%, so we can said
HFMEA-AHP implementation of the project's significant improvement in hospital
medication error rates occur.

This study suggests that integration HFMEA and the application of the AHP method can
be used to assist the judgment of the RPN, effective decision-making as a priority to
determine risk factors. In the case of limited resources, integration HFMEA and AHP decided
to improve the order of priority, to make optimal utilization of resources. Medical institutions
want to enhance the quality of medical care can to integrate HFMEA and AHP method,
through a systematic objective and exact assessment of the risks and effectiveness of, and to
achieve the synergy of complementary.

Keywords: Healthcare Failure Mode and Effects Analysis (HFMEA), Analytic
Hierarchy Process (AHP), patient safety, medication errors, Risk Priority

Number (RPN)
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o160 REI2Y Op BAREE L g4 T BaE F i
WL BEES Y T fﬁm%—?% » #3123 ﬁ&%.&ﬁéﬁffﬁ%  Toig A
I p2dn= cigd PFRImAFROFLEIRADRE  p L F 2K
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%\)j‘u 5l4zAt € ﬂwxféi’%iﬁﬁ‘kﬁﬂﬁﬁ"Tﬁ%?ﬁ?i%‘%%gﬁ”’ffb?’ 2
HWQMIﬁfifL%i*j3M7ﬁ’fﬁﬁﬁ£°ﬂﬂiﬁ§$(§
B He xR W 109 € Hemrm > HY 290€ ¢ 2ded 0 5% € frfz o i
NI RERP J——"z 3% ) o Br R —EE S 22478 fi?f)ﬁf‘# i ANE
g p ?65Pf%%%19%i°
213 FA % 2Ap b e

1999 &3 2004 EF 2R~ FRW 2 ~2d 2P >FRTO Hp
4$£$%H$%iw%%$ﬁﬁﬁ’%ﬁ%@&%§%iiow%3%

SNCA TR LR R S N R R R S g S R
10F o = R AE2001 &# 7% == 1_32]?‘\1}‘;‘5%—& 21 (Natlonal Patient Safety
Agency s NPSA) > f §f 2R FR 7 § F BOFch B odr > LHEd K7
IR R B e L A E kR x'&??}%‘,r,. ZevE A o B A 2000 F 12 K2R
MR RELX 22 5T R ¢ (Australia Council for Safety and Quahty in
Healthacre ) st % }_ﬂ:}?ﬁ,&—& i'z'i’??f)%‘rr%‘rvii‘il o L&A 2003 & fF
FrolmAig 22 i 0 TR BAF 2K '—!f‘l‘ﬁ;’f‘/!kiwfﬁglﬂ
T ORI VRELIFRGT
214 #H% 2enFRBEFEIAR

'dvgﬁ ? % IR Wp~4§%@}ﬁ@ im&i,@%%&
ﬁ}?ﬁ& >ehp EF —KRo f}%-\e DERTELA . BRI AL 53‘:’%?5}%‘%
B il S Ry 3 g A 0% 2 (Begins with ensuring patient safety ) o +
% € 1°45 (To Error is Human ) erL 4 > :x % @ 5% S %7 ¢ 4 7 iy 1145 (Do
not Harm) &2 o &R Fleideit » 7 £ BB A B 3EA B %K SLR 48 o &
FFETE s AR ARAFTEAAFRIEFOT T FRFEFL B
IOM % # ”To Erroe is Human : Building A Safer Health System”#% &} © £ % ¢
P FRARE RS PO RS FELE LD ( Errors are
inevitable ) » & % % #cegs XA ¥ L3 2 e (but most are preventable )
(Institute of Medicine,1999) « 37 I7 45 3F-civg & £ & X3 L & 2 F R BE
g B - BrH A SRk 2R KA B F R A i 4 2
Ag2 52 GEAAAEIERMN . Ra Raom L SHL 2F R RIE P LA
B2 AR HEE R P g LT Mg AR F R REIAR O PN HE B
G715 0 EE A R AR e
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1998 & Reason i?—“ﬁa&% A de e 2 L?’f#%g-‘/%fﬁﬁi% SR BN 0 3 2 %ﬁ);ﬂ:
F2AE-BFRAR AT I FREEE (L EF) Bk L% 2k
L5~ ﬁwﬁgﬂ,§@ﬁiﬁﬁéz@zﬂﬁ%%A’@ﬁﬂﬁ@mﬁ

AR kTR % 72 (Reason ¥ > 1998) ¢ % B JCAHO & 2012 # 4% )
16 77 3 * i%%ﬁ%-LﬁJ@Aﬁ%WLﬁﬁ‘ZﬁJfﬁAﬁ@
A ey ol 3. g Bk 24 B SRR AR R A 4R
zﬁ*%§~5aﬁ4ﬁﬁﬁﬁwm¢%* 6. F R BTk bbb
TR R AR R AR R 8 FERR A REL Y F D 2
R0 R R A FIEREE S L b e 100 M E AR ReEeR g
P OB M~ 11 TR MR A LDk e s 12, i@f@yﬁw@] BT B H T
FORAF 2P HREL R 13 BEBRIPFERABEEL S R pRA
2R 14 FL TR R S ORE 1S, FRF A FEREOTE 2 A
TR AETIF 2 H R 16, fe i R A R R T R g e s

@@W’%ﬁ%%ﬁgﬁﬂ1m«n3§§%§%§?£fkiiﬁ
Blietxpi:l A% ELX 22 FFRLEH 3 KA LT 2
4. FEPop A BRER EILG L ARR 52?%‘¢£ﬂ#iﬁﬁﬂ\aﬁ
AFREEA BTG onEE T B2 R R R E RS 2 0F
8 A FEE 20 B FRUNFHEER 10 fe g gL f K
e oo Bt B AT #‘JF?P%J‘—%‘;'IEEIJJ PN rﬁf&;@& R | R

FEWRR A % F 24 2. AR A 2L PR3 22
F2% Bgnd S EP A UF A REZ AT o d L AEES D TR

R e

2.2 % Zgz 4 (Medication Error)

221 * gk PR
FRARARY FmAd 2P BHE&RLE R € (The National
Corrdinating Council for Medication Error Reporting and Prevention,
NCCMERP ) %t % # 3z 4 (Medication Error ) e & &2 T EH Aok E4e? »
ERTAEPLEREIARN T ERTIFFLPESNE L DFTER o
TRl EFRYERY TP BREDGFFIL—frL > 3 —TEL

FRAFOEEFL AL o FA 2 F BT a0d WA F
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M ol

S RIARZ R i erilde s ¢ EFEFF R E - FohBd
CE R CERA LU ER CARES - FEBRART
CRIE AT R AETR e P BER A D 2 VAL BN FRF R Rk S
J%ﬁ‘éﬂAﬁ‘%%ﬁ%&‘ﬁﬁiﬁﬁﬁﬁﬁﬂﬁ_
e Fl A R BPHEFF LA FTENRL A RREE ST LR
ﬁr:%"i‘v?%ﬁiﬁf%*%%ﬁﬁ”%ﬁ‘%EWW%E&Q Kb EHFZER
R Y N 1T T L T LR T
"To Error is Human ; &4p & & .4 FAET L R S
EREEEL AT ERL SRS ?ﬁr'l?—i B SR EmAR 2 TR
gL > ko EIHAY FX 22 @A FRA G I FRFTRAF D
Pie B &AL 2% i ’sﬁimfﬁlﬂf’%ﬂ%'**’?ﬁfﬁ Leape % 3
ATz g AL B R FIE - BRI L S 1 0F s XD kA1
T35 P 2 FAR 50 o % Bpn & v 4 ¥ * "Swiss cheese model” (Reason
JL1997) kP > 4@ 2.1 F—F AP AT E- kP g@’?ﬁ;ﬁiﬁfﬁﬁii%ﬁi
ks W P R EREEREEAp G RS R EY v LR
e F R ERABALY b RAGIREAL P R R e s 0 K — e
FlendtF & L7 a4 st (failure) B AZEIUFE A 4P 0 B F
EHEE bR IR Tl —Aa > RERAFNTH
@i’*ﬁﬂ%fm@*mﬁ%m @ R T E R L DA ATy e
FERE 4 2T o ’I} T3 Bt mPﬁJgs,;,, LA A E - e i ;%D’Lri’gévmo
Hwd auF MR EE S A sch R R 2 A nhR T8 bR &
TV A LA A (actlve failure ) e+ % »x (late failure) » A #-
A % BART IR A LA X 2V R l4r#
""?‘ a4F B E ¥t (double check ) #hds % o AP 4
, e
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Some holes due e

to active failures - : P
[P A= ( Hazards

ol

- A Fd
S e W L

(—

[ | T7——L~"  Other holes due to
\ I latent conditions
Losses = (resident “pathogens”)

Successive layers of defences, barriers and safeguards

@B 2.1 Swiss Cheese 3% (ReasonlJ’ 1997)

222 * Bk i g

1991 # Brennan % % —‘g’% * %5 F * 2 E ¢ (medical adverse events ) &7
BRI RS 204 1984 EE R nFE R LEE 5
RAFREEY F 37%F 23 AF# o B9 2800 Fopan 4 ~194/a¢ﬂ#
7 2% 2 (adverse drug event, ADE ) i = ¢91> 2.69% % 2 F 2 .k 2 4
st 0 13.6% A 2 F 23 27~ (Brennan % > 1991) - 2000 # Thomas %
F4 wimpty 1992 & jif 6 W& L Rede 515000 > G Fep B0 AP R
—‘F'T“"ﬁ 2000 4 2 2% it HY 1939 F B A 2 F 2~ 2796-33
RAF R A i F DA LR8BI F Ry 7 '3’1'*5 =~ &
( Thomas % > 2000)° 3 [’]mf)%l RF AR ER o BEpn A arl
st BlE) S 1096-209% 0 B ¥ 3 189 S A hi o (R aHEL 3
19%enifgpm+ §# 2 EH73 AT 2o

E 3 E«]%‘T‘F}f Bates & % & 1997 # j¥_4,000 Til’il’%.ﬁ"lﬁ A R ffﬁi)ﬁﬂ I
2% AR R FLEN VIR OESF G L E @
event,ADE) » & * ADEs Tofifax fics 4.6 % » Tiojsf chiifaf *
5857 %~ » 1 700&%%??]’%:}&% » & & ¥] ADE “rlgls\'iﬁ?—f;?:}%f;; a1
% 280 3 % ~ (Bates & > 1997 ). & ]ié?l?f;iﬁ Vincent % 4 ‘}"iﬁ/’v\%’?f’fi§%5l’%

‘m‘L

( adverse drug
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1,024 =afpladh o § 109k F iy FE FRa 2de A
w%ayﬁﬁm’4PAm%1Bm$85*mﬁwihi29@~@m~
31 (Vincent & > 2001 ) - ixy5 3% & NHS i i3 ’10%-20%':%7%5’}%7’ 3
W Tnﬁﬁi “rig e REFRR A HRFRIY Fgr A it o
£ 20 3] 40 REL > X 5% 2,000 oo F R R T Bcdy K

ﬁ%rgmme4ﬁﬁ,fagﬁr’g;ﬁwﬁéiﬁﬁ@%ﬁ6&
gL A gFEH AT R S A F R AL 6,000 4 e

2.2.3 * Fprd 03| |

T
~ W# f‘m
§%¥

ASHP(American Society of Hospital Pharmacy)#-#* 2 gx 4 e 12 & 2 =
- A E G

1. ™ B 2453 ?Eﬁﬁ%‘-’ikﬁ”‘v FARIE S FREAE GBS B E - H
R EF R R T E g o £ FE K Abood (1996) F § 4 7
¥ LT e &R F] S A zggcmw@f”f@&g@ 7 e b
(14.4%) ~ 7 i & chBE P w7 (11.2%) > A vBée 4258 3§ § chiF 2
oo A A N e

2. BRI BRAR LA RERLEL AL EL R LT
TR E AN AT R NG ERFTE 15-30 Adap L8

3. BRLHE o p AT EE BB DB

4 ARBLE D RLTREINOEELAGEZRENR L JiEr o BE
R I L r R N

5. ME2F FANBEF IS FLAESBIE CEFAESFPRE D
FE o

6. A A4 F ¢ Jp R ATHRAT T DR & § A et F TR 2 oena s 3] 7
& o

7. EPAE AaE FANE LT R HRUOER ) blic s B E S
WA L AR 4 S AR

8. HFEHF ARG ORE T Ao FRASEER > L S
Moo BRI VR LS enEE B FR T b NS .

0. BP R EFFrEYLARF OHIREE P EERERL

’

Mot
=

=l
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RIA g B ARED BAETE Y ST IRERER B
bR R ER R R RAE RS E TRA
%’mﬁﬁﬂﬁikiﬂﬂ~ﬁﬁ<@%ﬂi oogteh s FRHEAE
PG AR PR R B A FEmT R R AR A B Lok
B E o oAt T vr s K- v Fend o
T1PRE B E N (8 F 3 24530 ¢ ffF,)l%éjA RN IR B oo
B R RREEEIAE A B F R A R L EAROM T e L F A S
ARy T BRET2ELERY CFERRT B L g4 5
I o
224 % gk €3
NCCMERP ( National Coordinating Council for Medication Error
Reporting and Prevention) ¥#* £prL g 2 enip T > RFEEMRR T F A 5
BE% Level 0: 25 * #Fpx4 4 ; Level | 1 /2§ )a * Hped g4, (e
%%%%iﬁﬁ@&:Lwdzum%%i’fgﬁ N%&ii’
AfHERES G S Level 3 gl ¥ EHL e fw'aﬁ@%i
i’@&ﬂgi”wmwr PR il e REH e ek o s LG
%\,%'“F%#EI % 5 Level 4 # Zgx % ¥ BgaippTr R {/%3‘ /i ~ 5 Level 5 :
* %E‘.‘%*ﬁfﬁvﬁl‘é%\ LR A o BER O£ PR Level 6 ¢
AEFLEE LGS Lol 710 Fia LR

R
=
B

(o]

A & Level 8 % EprA g A b F s o

A bt T B4 A L e A4 Level 0 g;ﬁ%ﬁii B AT
&% (nearmiss) FF s Level 1-3 182 gr 4 4 2 » L & A$Fp g & i 2
uwmn:ﬁiﬁ%i%%&%#%%:uwwiw%m%iéw*%%
oo

225 % #Egid thR ¥
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FrA RTFlE il @ b e 7
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FRA R F) A WE B AP 2 T R bt:?g,%‘;gglf LIl Rt Sk i)
Aeh B AT PR R BB e L AR A F L A ST TR
*EE A S o B A (AR RES ~ HRP 32008) AT 0 ¥
LA @ 3 T T o
CFRAELIFE2 TG4 (1) L ELHER Q) R PRT
Ho@) 1ERpFLBRKE - (4) FREMFPI ELT 2 (5 fo
TR 2(6) #LE FAp 2 905 (7) 1 IFRA I YA
2. A R 2 FF e (1) AHARILEH Q) * EFRIF R KL S
B) Pl EHKT L

‘%’&

p—

3. ?—ér‘%”%m7 FlEeda () Bo 72 TR Q) 347G 5 HH
A2 ZE Q) FHEHMESFREF D) BFESEKT Y o
4. e 2 FlR e Fh (1) #LF ok ﬂfﬁﬁﬁﬁf@)ﬁﬁﬁ$ww%

-;m;%%f;.aioe) it P EFREC o (4) SR F I G-

226 % Fgprahh G F R

9% W ASHP i * E;mA g4 M BB EARFF 3 T2 4
FE 1 L ferru) R e R FTREF A 02 K% LAPRA denf 1
FF L o3 FRERFRIRI B ERE P F L (ot R AL TR
R)-4 i & ﬁw@¢m%&°5% F|% > bl iR s EE P

B & ’#Tgarﬁ;ﬁu%; ¢ Wren1 (TIRB 6. 1 TEiEEG 7. BHUEELR
Al JF," - 8. %‘*ﬂ]i“] DOLERIRE B R AR ). BN R A
BERREIFAIMATE oA £ 10 B EL S D H - FHE (unit

®W“f*$%%@“*%ﬁ4m R FEBARS A g
ARFEFL 1l AREFAESF T2 12 7 E ORI EA R AN
FRBE AT RE 13 FPEAE o4 TR FR LS 2L
PR~ Foefahpe L2 1Pz 16, S # o Ehi f ¢ -
FEEEFF AL FO AT T RE LR IR P
N FIF BRI RIS T R B & g 4 50 3 koS o
CFRBEFARRY
(1) B REE 2 JFd B BB ani ARy ¥ a7 0% X o g 4 g
2o BE AR BEETEIREBLET EHE fvﬁ%m&%%
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Fihpn A F o HILA R BB E G g e f&
BEFEATR L M A DT AP EI RN FF AR 2
SR SR BRI MEL TS T DR S %
B I

(2) BIFf R e % 2o BRI BB R B A B2 B e id
# REREH A 0 2R SN ind B o ~§’mfﬁ§%ﬁﬁwﬁ@w
oA g oS de o § Fod AGF AR e R o F
PRk E i o s z*%ﬁ,# Agrd F 4 s‘ﬁ’im@!ﬂ o ¥PITEH T
AR R TR R BREPEZAGF RS EF A
L T P&ga:%%:&%;fn% REP > Boasfifpm ~ i FEme
SAARME S gk o

Ok TR & rﬂ%}%‘%é‘;A B2 Eom R4 g4 - 24
B e ER 0 FREFA R R AR EATOF F oo &
—HERT S RS R EAR Y €00 TRFEADEH.., R

AR BARABALEEHRAER > P2V IR 2BRNRATY B
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(1) % RHEFE 1 FRET S BFAFBLP T AR EFL* L
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(3) % »xfic;\ & s & +7 (Failure mode and effect analysis, FMEA) :
R R Ry %iﬁﬁﬁﬂﬂﬁﬂﬂmﬁﬁo%“iﬁmﬁﬁ
AT TR FRARES R TR B g 2 g
it 4 (McNally,1997) »

(4) L K& 2 :f};«j,gsf‘\q : @%%qgﬁ%i » KB A A Bgnd ok
B H ™ F’“*a»p‘“]m & o FRBHRERETT OFRE E AR

T LH B LT NEERG THETHRE - LEF TR F 5%
B e B AR B TR AR B R 4 i R R SRR 0
AR ERES LT FE ST e FRBHERIRG FFTaY
SELFEFT T FEFICRARMN AL o B S8 F AR R
s BpnA g Al e gmd g R %% (Leape,1999)
6Twﬁ3%%‘ﬁ%%§7%%%%ﬁﬁﬁﬁﬂ%@%i?ﬂo%&%
AR ED LR SE0 ok g"ﬁﬁi?ﬁcﬁ o
(©) 30w FLFREE S FHOFRI A5 é%#nao§%
1 1 T *ﬂﬁ&mhﬁﬂﬁ EL ¥ ﬁz g i T
B AARAT FRMMTA  FohT S '%‘ﬁ‘/')&ﬁxiéz\i
FHF S 2 - L‘i«!irl?‘?ﬁb%p?g“@q@*'ﬁ?’i?é% PO FEE T
AR FER St LF R PR 5
GRETELRLEY G AES LA %3?&{#@;% F AR
F Epn A g4 7 P B B (Bates,1998 ) o
(7) @ 4F : FRBERZE 2 - B3 ) s L& F 325 2 aul 4
Boo BREFR A T E AT LG SOR D gR A S 4 e
3. RMides ikt
1998 & » % l?f]%% 5 & ¢ (Institute of Medicine, IOM) It ;% = = & & B & &
% A ¢ (Quality of Health Care in America Committee, QHCAC) & % £ B
(D) plEREE 2P e g @d»u@éﬁﬁﬁn;ﬁzﬁa* ~ i
Bras A2 % ifﬁﬁﬁiﬁkﬁ% P2 #ER P RA A A AL L F
ENFERA RS2 A REG TR R IR REER-C) Hp Lo p b
3R «»°(4) feip e R AR T DERE R A R F RE T | ¥ R 18
S FE% 20 B0 he(5) “1F FRBHEEFBRGHEEBZLF LN
FAK G (6) 3 FRLEARERNFRERZ LT LB LK 5 < (7)
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2 Way TEF % 5 (U.S. Food and Drug Administration, FDA) &% { £
MEFL 2R 5% -Q8) *13 FRIBHEE B X4 B BEF LR gﬂz
PATRARG B 2 AR EL - o(9) FRIHEIT SER L 2RE
PRt ak g4 o

2.3 & 25t g a4 41 (FMEA)

A% sTficN 223 & 45 (Failure mode and effects analysis » FMEA ) # >
% 2% (failure) 45 678 A 5~ WAL PRAE XL FATIEY OB R E 0 T W
TR > Ak iR A 2t (Failure mode) 4p sh& sl ik - & Hf
WA g 4 305 ol (Effect) d4p e d§ sxfa sy 2 ot S chlg % 5 A 4T
(Analysis) 4p #0425 & Sting 03" ~ QWA ~ A& > # i frlic i -

% »efic\ 2 s A 47 (Failure mode and effects ana1y51s » FMEA) » € -
I ™ LR 24772 F R AT friedr kAP T il 3 oA sl
AR AR EMAGDF L c BWEAPET F RTR R L D
3 ‘%‘H#é'-% 2 ORI EBEEAPNBFLADNA SR F)E F A APFEHRER X
B p BT A OBE s SR R AP R DG D2
23 % o FMEA @ ¥ A &2 G - F 3% » 7 I AER L
A AL s HERBRHARDPET L > U Ak AR AR
MR B 222 ARSFOTRAE ERASR G2 BEA A
o ¥ hfodd 4 o g A AR % L AR o (Thomas > 2002 ; Marx &
Slonim > 2003 ; Spath » 2003 ; Yang % - 2008 )

2.3.1 FMEA =ik

FMEA 4=kt 1950 # d 2 & & (Grumman) €42 & 5 L4800
O S A PR GELE ek A 4T 0 1957 EL IS sy O P Al s
PP 3850 FMEA #25 © 1963 £ £ R4y T+ 7 %% (NASA) = 7 #
FMEA #itsfe* »t 52244 F e A Lt 23434 T 3% FMEA £ 2
BEE L Sk wEs FMEA TR A * 37 B8 % 2 MRS 6 - 1974
EEREA B4t FMEA Foprd i dE + £ & 48 B MIT-STD-1629 » 1980
E T L MIT-STD-1629A * 2t * 3 2 o pb —E B (T ¥ fe B BRI 2 5
FMEA #seheE & %4 2 4p4k - 1985 # W% T 1 4 A ¢ (International

m\ﬂ ﬂJ ;\* s
z x -
Tz \m

n\—'« \4-
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Electronical Commission * IEC) » %% MIT-STD-1629A ' 4c 12 i3t » 14K
FMEA B &3 TTEC812 ¢« y* #F » ISO-9000 % ¥ i % 3 A 59 CE 3573
Foo# BFMEAR G £ R GREFEHEE 2047232 ©

FRAZ1IELTOE AR ERF B X i L R4 > Fla o~ - k7
i TIE s ABRBASESTEVT LA FMEA 5§ pFig % oL 2
Z2.— 080 E NS F LD T HE LT E PG FMEA £ - 2R a 7
FMEA & * (iS4 % 2 > H m#jau;.iajiﬁﬁé«z s A ‘;L:
FMEA (design FMEA;dFMEA ) ~ /= 42 FMEA (process FMEA;pFMEA ) »
Binl RERFTERDEEZFRFEWUR FMEA > P AL S HER
E B FRIE P 21993 # £ W= <7 &7 (GM - Ford ~ Chrysler) # %
B & ¢ t» € (American Society for Quality;ASQ) % 2 Ri 2 1 ¥/ =

( Automotive Industry Action Group;AIAG ) =584 T » 3t 1993 & = = [T
AAfCN B TR 2P o FE> 7 FMEA HFAERT 2 1 28
BB AR B 02008 & MR FMEA % £ Sk 3 Spte e &5
FE1ARE g S

2.3.2 FMEA # %5%‘

%3 > FMEA $i- 80 BEAB AR N0 Rl A BiAR? L8t
tReniTd o L EM e E SR A B P R
¥ é_%gfh?‘ P4 nfz FMEA (process FMEA) e 4 » & #paury 5 &
FELFRE, R & L FROEZHFIF 1994 £ ISMP (the
Institute for Safe Medication Practices )# ! & * FMEA % % Fg B o ARL K3
G115 i FMEA it 4 ~ Fras [Fecd o4 2 1990 £ 59 0 % 5 i
Fu B 4% 3 FMEA &m@ ¥« 2000 & £ ok #3138 FMEA iF 5 % < ¥
EEFA RN VSRR KA R kBT 0 2011) - R & FMEA & ¥
AL M o dod 201

-n\«

?ﬁi- H
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% 2.1 FMEA "E’Pgi%ﬁ ES=y il Dy

FH ks

Williams % (1994) F* FMEA RFHF R &5 % %@ﬁi«fr%:}ﬁ%éﬁ}
i f g ouFiT

Burgmeier(1997) i#F* FMEA % fiﬁs?l AR R R

Thomas(2002) i#* FMEA Hjfrec i %:}ﬁ BEEE

Patrice(2003) #* FMEA 2 i R

Senders(2004) FH FMEA R 7 &= 5 4 % 2

Apkon % (2004) % FMEA # B # " figie 48 17 A2

Teixeira(2005) #-FMEA & #* 3t 3c it >

Adachi % (2005) i % FMEA S Agsnde o a8 2 L Fa ©326
kSR T K

Kunac % (2005) @7 FMEA FEiRAT2 d4eibp 5 B ¥ inded B
B4 rrenip k= B

Zupa % (2006) FMEA 7 438 * T o 7 i 8 5 4 % 2 eitde

Wetterneck % (2006) iE* FMEA *tAT/L 84 {10 & * 3=

Vannice and Wimmer(2007) F* FMEA st it g2k M RAFF 2%~ i A
RN e

Rogers and Hughes(2008) F* FMEA = # o i fe 42

Maria(2009) g7 FMEA fif 7 % W F o 430007 32

BAHRAMIALLEY % (2009) |i#8* FMEA i &2 34 § A 542

Guo Xiaocha % (2010) % FMEA e 7 9E0 X k6 ¥ L5t E e
"

2.4 %}%J{*z Cgr s A 41 (HFMEA)

%U%fi‘fr%'* FMEA # 5 313> 1990 & % » 2 & §51% ji42 FMEA
(pFMEA) sl » 4= 9 “iif s en i WF £ P B § a0 Ae 2 ¥
5B A% 0 1994 & ISMP (the Institute for Safe Medication Practices ) & 3%
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&* FMEA 1% i pgl,%‘/ﬁ“%ifi T B oo F)pt A 1990 £ S H o x F Heen
FRBEBHEE RS FMEA § Men® o Gt FEE > JACHO § g &
WEEREF ARG Fﬁié‘ﬁi@‘zﬁ%,‘ﬁﬁ_% e G728 * RCAHENT 2 IFE 1
AT TREY B A L BB EA A T AFERP A
ﬂmf%ﬂ+’éfﬁ##%’ﬁiia%4 FERAGE T 2R
WL & A K (Department of Veterans Affairs » VA) % K LS LN
( National Center for Patient Safety » NCPS ) » # gt FE £ 51 :& FMEA i® 5 3¢
a4t ki sen1 B > #0g ¢ 2 $58~ HACCP (hazard analysis and critical
control point ) gL 4 » ;= Healthcare FMEA (HFMEA ) i * 5% - 4
i & d ISMP ~ NCPS ~ JCAHO % %5:},%,*}3##7 reny 4 2B 0 FMEA = 2 Fﬁ
B BEH =7 JCAHO Standard — 5 * % DPER G MITEREE SN T
B gl —JE B 2001 E 7Y 1 P 4 ko

JCAHO % 2001 # g :xz=gff i » % 3 %5}%.9_&‘«}_ LEEEHR-EF

B F R R AZ > RITIEP LGR GER AT IEE > LE DIFRRR R

A I FAREZ FHIDE O L FEDF L o B 1S NCPS »r 2001 & 3 E )
HFMEA & % 238 22002 & £ &/ f B b ' ¥ 3L € (American Society for
Healthcare Risk Management;ASHRM ) # HFMEA R *t % & & ?\Pg [
2003 # JCAHO # HFMEA 7| 5 I 3 3=3iR i » % 7 L Fop Rkl =y it
¢ * HFMEA %:xd 3 b "k iA42 o

?3 K % s N &2 2 B A~ 7 ( Healthcare Failure Mode and Effect
Analysis° HFMEA )% _d £ W:¥ L& £ % (VA)?\?E&H?"\:I]% % »>7 < (NCPS)
HEFEE N R — RS R  BE R M ERELE A B
b’“r@;%%?l‘?u,fi Lo ¥ ’“;f—:él_),% A% >0 B o 4% - HFMEA e £ 7 FMEA -
HACCP %2 RCA higghie & @ = - HFMEA #2~ FMEA & * & & ~ 3 2
FoMBIREES G KIER KN #B HACCP &8 & & 5a% > HER 47
FoE e B BRI AE S BB RCA ahg =R B > RCA a8 &
2 B¢ 13 3% HFME &%_1 3] 16 %% 1.1 = HFMEA-FMEA-HACCP
22 RCA st i o

1 %227 » HFMEA £.72 FMEA 5 & » £ 4c } & 2 328 40
Bt e ARl A g FGER R FEE SnEh L BT 3R

Voeh—id # inAzecd 3 o HEMEA & %5 3Fd B3c e | fi

‘m\k\
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wALR P R RS AN 2 RFD BEKAER F A FEEERITR
£ A RAHIET T R e o X R ER kR TS AR L 2 %
¥ -

# 2.2 HFMEA ~ FMEA -~ HACCP ¥ RCA ' &

%% g p HFMEA FMEA HACCP RCA

B 5= R N J N
i A2 8] N N \

A AT 8 R \/ v

f R \ \
BRERZ BT TR N # N
-t v v

=R R N # N
ffARRIERT \ # \

L i#ER A FMEA ¥ i3 g8 ~ 4 - @ & HFMEA ¥ © (i =

Joseph et al (2002)

241 HFMEA # 7% s
HFMEA 351 * processFMEA (pFMEA ) L4 » ™ infe A 47 5 418 8 >
FENAREFTY 24P FIF T o 47 HFMEA A R¥ 2 5 0T 1 B
2 (NCPS,2001)
# F - ~ T & HFMEA 72 42 ( Define the HFMEA Topic )
EHI R "ﬁf}%m 2o LR Y A FEARETR
HFE= ’\«@P} ( Assemble the Team )
ARy R PR B A LB hE BTN o
#H 3= ~ 4 @iz B (Graphically Describe the Process )
EE SR ST AL o) R e Rl R R A
H e ~ 417 & T 447 (Conduct a Hazard Analysis )
HHBEANL G R EFET AT RETE Tl TEY AR
iR L e S A S
H AT ~ R iFE 2 2% RE (Actions and Outcome Measure )

F A R FATGRB A TN A o
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2.4.2 HFMEA # 3

Hh 4R (2004) 0 i+ HFMEA 2% £ jiFs BHER 5> 1 19
BELL TR VZ 20 BASTR F SEA KA1 49 11 B A
e e b 2 S o S
Esmail % % (2005) > i& * HFMEA 3% % i 49 2 Gifikdn & * 4R >
T E R L AR A& o
Linkin(2005) » i& * HFMEA 3% *h 2 B & inqe > 17 B 2
eHE 2 28 BB A SR F] o
Tilburg ¥ * (2006) > i& * HFMEA % 244 i B B 2 b "G 3% o &
POl Azt > He 3 14 FRGIED > 4-¥ 103 &2
I FIR ded 2 3O DR MBI BIR g TR ke iR
et e BT o
* 4R F (2007) K & HFMEA 2 VSM & F it Az ensc 4 = 6
THERT FHOFIESRL I RIE AT AL G R
2 ARF > B AR RN S A MALEY > HiEd A
2. 4.05%F 2 3 7.62% o
Ben % 4 (2007)> &% A >x i o g A 41 R kTR e A 2 R
B EF AT 23T o
A 3(2008) 0 B * f}%ﬁ@é% AP N BT R A P AR AL B T
FHA RN A B AR B AR A e ;T
Ao He A 052 2% 0 HENTRAEL FFIFOES LR
FOEEA L E R Rt LRAF MR A
Lo e b RAHEIFEK o
Gilchrist % 4 (2008) » :& * HFMEA = j#: &% ™ EZ B *2br R
L2 2ok h e 0 K 6B AARE 67 l[a;rumﬁt‘ 34217 B 4 »%
ﬁﬂ’iéiﬁﬁﬁﬂﬁ?%?mﬁi%ﬁﬁﬁﬁ%%ﬁo
iR % £ (2009) 3 * WAL 2 5 E R 2 TOPSIS 2 % F
B A LN B R AT B B E A 27 HFMEA b % &k » 35
NEFErEL2? BT HAL 2DER D R F]F o
# % F(2010) > i % HFMEA 2 = 2 v g ¥4 * § #(02) ¥ 2

/\\_
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KARR A2 8% BREMER LG

Tradf2 FH2 L7 FR AR AR FRRL TER
=3 e ‘&%?ﬂm?w%%%ﬁﬁﬁﬂ

@ N4 A(2010) F* LN Bt AP T TR R ALK

RS
g =
%
‘ifr‘&

SRALE 23R P H L HFMEA = % & F et i o

X ROREFF AP FRA L ka2 TR
*’1)?5 %X 2P R o

® & 3(2011)fI* HFMEA th5 3 = 5 > i (7711 (b 3=
THhmARy gTipEk=8 g g%+ » LA Ml #0085
Bm o % R s g EAG R AR M E M
feds 3% ©

=
T
‘3«1
>~

2.5 & &~ 472 (AHP)

R 2 47:% (Analytic Hierarchy Process, AHP) % 1971 # Thomas L
Saaty (T W HEFAFKI) ER IR AR/ AAEITIRTE LG S
B BTG EP L P4E ) - % & > Saaty FE2RREPIVEI RS EFEE

( Contingency Planning Problem ) 787 3 > #3% 1972 & & £ R 7F F A
EEFHTORELAEDS EELARGFY 21972 £ 7 7 > Saaty &R
REEZ R E TEfT ~ %L 5 (No Peace, No War) #i5 2 g
FO AR R T 7 B B e B e ¥T % R 121973 & > Saaty 4 AHP

R AR iE %]f—ﬁ”‘“’ﬁfl@:,,‘:mﬂj A HSA 1974 # 3 1978 &
> Saaty £ 18 5 % REB RZ B AT FRBELEE > » T RER
TEAERT L EEM S R EEBRL{BRAE o

AHP & 41 B e R A5 2Pt - L2 8
?giﬁ% FEPR L E LK ;‘i—%f;iﬁ g L o F* 2P 2 & (Nominal Scale)
7R F e gt i (Pairwise Comparison ) » & 14§ b {822 > = $Haprd

( Pairwise Comparison Matrix ) > 45 2 F & & &L 2 & e »
(Eigenvector)) > I iz H Hjles B T3 A% 2 & 2 A enip LR » ¥ 8 0
Bo X FHCE (Apay) » * MR R — R R ip R £ 2 5835 - 1Y

I
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AR B R PR i o
%ﬁ@ﬁkﬁéi*wﬁ@UJéﬂﬁﬁﬁaaﬁ,az&ﬂﬂﬂé%%%éﬁé%
Ak o 3F O AHP B ez & FIF RAPHE B A BB AER C ApREL -
@%’%&ﬁﬁ% @Qw S RE L L — R R
( Consistency Index,C.1. ) — 3k ft F (Consistency Ratio,C.R.) o i}t %
%’?%ﬁﬁﬁﬁﬂﬂﬂm MARR o Fpt o AHP # i 4x * & johi L2
PA SRR A KR AL 0 S FR R e B R AR B R B i
HiEL M -
2.5.1 Js* AHP % 2
BITAE 3 PR AR > F I Gk Suehs 2 4o 0 A 45 > AHP T E K
A ;ifl”fs 5P & (Multl-objectlve) g % =% (Multi-criteria ) 74 L AR
ga,?a{f@@ﬁaxﬁﬁﬁ%%og " AHP AULAF 3R 3L
-

AN

T AHP E T Ritm ) fRFA T AL 1 3V i M R JE e
FOLERZR2ApIMGET pH o
HF- A BB
G IR U R 2 B UL - B L N =g éigﬁ%”l'f»?é
R kg (T4 &)
HHZ R ERFTENG
YR L & LUK K - R IR (65 4 AR
kg RELEFFIZFF DI R F E5M 3 n BFE
pF oo P E BT n(n—l)/2 B2 ¥ i o
H A R - RIEe T
—RpE4p R ( Consistency Index, C.I.) #h|z_:
ClL=0> %7 +%¥ f s P TR 2 E—R o
CL=0.1> £ 7ELH—REPAEBR 7T EXFF -
— 3k f 1t F (Consistency Ratio, CR.) * k fFF§€ =L eh— R4 F_F
5 - ok
W ~F &

wy

o
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B 2.2 & AHP % 38 (% Bz ~ 34k » 1989)

252 AHP Mm%

Rl tri2eep 1971 F e & & ”ﬁ? ?}'*‘)T%’* AHP =
i {78 7 o Liberatore i AHP ¥ & MPS@} ST ET S R A R

/p}%"5/z£\3g ﬁ}’f@\’%"&‘f\?;}i,{h‘mlr‘? ‘ﬁ\/\ﬂg F“/);i"lﬂai Fg%m
FREFCR 0 & - B L R4S o Sloane ¥ 4 01 AHP jE ¥ 337 F o
4R (Health Technology Assessment, HTA) » 2% % % 9% AHP ;2 &4
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ARG G R RF Y 0 dgd HFMEA R 'asmfi 2 2 8% &0
PR LB ARt > BT ARG E AL TS 2 B R F 0 L
AATE AT S AR TR T 3% 0 56 AHP (i {473 02 > 2k
A3 F]F 2 A HEE 2 BAER S R RNIFRITL ARY *"—‘?5)]35 % > iF
ESgk S

ARG IR R RE FIRG b i LB EARY Ak e ¢
FFERIRS CFFFPAARR  BEA ] iR ES A P
T F BEFITE S AR o

By oonAEe 7 0 1. =2 HFMEA 1 i® ] & » 4 q‘x[asit??}‘mu Fou ib 2 e AR 0
HFMEA = & 72 » R DELA L 5T+ 2 H @80 2 @ % L § s
170 A F A F AL R FIFEEECL T 02 3 AHP 2B & 2 5 ¥ 5 2 48
HEL 2 LR o4 SFEAITEALF]|F 2 ApfEL 2 LR -5 Hf M

%Pi#ﬁﬁﬁllWT’ﬂi%ipwmgmﬁf@’TW@w%??’
ELHAL 2T IEEFR G  BYFHOREENRELL T
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321 %% vs HFMEA
BB AARFREFTRER 0T 416% T L i X FR T R
TEodY G 30-50%% B TR AL B S HH A F 2
Patient safety Reporting system ; TPR) 3tz » &5 B ¥ 3 4f & ¢ 3 Fg W] 0
B = (2008,31.3%;2009,29%;20103,1.3% ) - % B Institute of Medicine % 1999
# 3 11"To Err Is Human" 4 " g4 o XNk LA KAk Send ok
(system failure ) #73% o {245 Utah-Colorado Stady %2 -7 > % T5%F R B A kg
RN o T o Bk AP e B ds 3R (latent error ) HiE F% 2 ek - o
AR e AL FRICAHO R FRRLE = E8F b & S R PR iF
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Ea o REFP O GTELAHFTE > L F 28T &g 4 > @ HFMEA
(Healthcare Failure Mode and Effect Analysis) ¥ & _H 51 % ch— f B & ”g T E o F
poAF T HFMEA £ 32 R pF i izab ek o s fir%:@,&
et g oo
3.2.2 AHPvs FMEA

P& 3R ek s B g a4 > 2 @ * b 'k L #ic (risk priority
number > RPN ) k3FiE 2 »ch & > Ad B3 RPN 223 7 B &448 1. §F
£ RORAL 2 A% AHEE 53 RPN B Bl F i M 4. RPN &1 3¥
5 ﬁwm‘;ﬁ:; 50 A4 hie s iyt R oo FIM R b R > ¥ €

AEALBATHI LA ERBGRALEAE D K ﬂéﬁ CIE

AHP & - fa 2 8 & g 2508 R iv 5 £ P a2 % 1 & (Vargas, 1990 ) - 48 #2
S H @ AR 32 o AHP g R ol e ot oY e &m#ﬁ B % (Carlsson
and Walden,1995 ) » T’»jrfgi CR Lo sk EET A ALY AR e
mo S AR ERT A f Rt al K AE ? (Vargas,1990; Eahedi,1986) » 4 %] &_
LRI S 1r & Lo B g 7 (Lee and Ahn, 1991;Prasad and
Somasekhara,1990;Suh,1994 ) -
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1. FEdd 4 sofist

2. B A R A4
3. At (he=E)
4. AKX HHA T
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Y v
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LA B h'& R ARE TR R
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% 3.1 HFMEA A +5 4 (VA)
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