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Abstract: Ensuring patient medication safety has become critical in the field of health care quality management.

In healthcare system, the failure mode effects and criticality analysis (FMECA) is commonly used to assess the
potential degree of risk. Employing FMECA can reduce the occurrence of medical errors. However, there are
some shortcomings in FMECA. This paper addresses these shortcomings by integrating FMECA and data
envelopment analysis with slack-based measure (SBM) model. Each failure mode used in FMECA is regarded as
a decision making unit in SBM model. And the three risk indexes of FMECA are viewed as inputs of SBM
model. The usefulness and practicality of the proposed approach is illustrated by one case of health care, a case

study of the process of producing paediatric parenteral nutrition formulations. Using this approach can enhance
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the assessment capabilities of FMECA and offer corrective information of risk to reduce thereafter the possibility
of health care failure.

Key words: patient’s safety, medication error, failure mode effects and criticality analysis, data envelopment

analysis
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YA PR BE i 2 (Medical Error) DLHEFRIR A 224 (Patient Safety) L5k Ay B e ia s VB S AV EE i »

201148 H =8 R B B e b e Ba Poe PR Ok T R AR 02408 AV es BN 4G HAN S240R A » 18 B SE R H B R AR 4R HY
58 25 MRE(GRIEE T, 2011) » BHRE LAY 38 4 N H & i 3 2 BB Y 42 )& B (Abujudeh and Kaewlai, 2009) » £
ZEEREEERNGEEGET  Fl R Q002) R R &8 — R W B B Rk - HE bt R
TERRARE E3 RSN - IR AR S A NME G 2 A RRE AN B &SRR R BIRYAR A (Sutrisno and
Lee, 2012) » & DB BRSNS PIIERETE - FE2EBFEERIVEA3702500(8357T » H41170%290
{EZETTAR E A T 5 2 B e 2 (Kohn et al., 2000) » BhAh - B B Er it pl B RN & Bl Rl ARy
B A1(Chang et al., 2012) °

BT R R I 5 B = B R e B HR L 20 e S A Y 57% > 911400 McDonough, Solomon, and
Petosa (2003)F5 Hi/\f& A DA AR 9 AN L9570k » 5/ B JTARRE © /S EFEEZE(Six Sigma) ~ @ E i
EARH g7 B (Hazard Analysis and Critical Control Point) ~ 3505 = B4 7347 (Failure Modes and Effects
Analysis 5 FMEA) ~ 23808 =X 52 288 B 8] 714 93 1 (Failure Mode Effects and Criticality Analysis 5 FMECA) ~ f#&3&
JE\fg Ak (Probabilistic Risk Assessment) ~ '8 FH 42 2 £ 47t (Toyota Production System) ~ & %5 B o] #/E 145317
(Hazard and Operability Study) DA K 4= H i 8 & B /45 48 M i B B4 22 (Total Quality Management/Continuous
Quality Improvement) > [F54 » Comden et al. (2005) LAt &7 Al %= J& s 5 {7 (Socio-Technical Probabilistic Risk
Assessment) J7 AR AL R EE o

fEisteJ77A - FMECARETR AL 5 B R 7 VA DU Il BB e S i (A AR TR P A 5= » Sl e 2
— Rl SR AT AR AR - AR R AR T DAy SN B B R B ey R
TABEAREEFR S F40: Bonnabry et al. (2005); Saizy-Callaert et al. (2002); Williams and Talley (1994) « FMEA/Z
—rE N BRI EORAR AT - IR E MR 3T 775 » TIEMECA B H#E— 2 A RRSHE ME 3 By
BLE R - FMECAHY HAfr & U7 202 LS THE R IR R 2 45 SR R S TH R e iR B A E EZ M) E R
HilE R HE e 2 (i » 281 Lt & 07 =T RE s plc e AR i T 1R BV B G - EECR[E] R s tRsd & HY L
R AT RE & A AR M E R R P RVAE R - LRSS R A HIE R EH A ERRaE D - ERE S
RIS -

FRHE4E 7317 (Data Envelopment Analysis) o] [EJIHE & 2 5% A > WZETHE AN R T S e s @ &
JEZ W FH 2 5 (B 08 _E(Zhou et al., 2008) » —RCERHE&E 3T (£ A £2:5 CCR(Charnes-Cooper-Rhodes)
BCC(Banker-Charnes-Cooper)B1SBM(Slack-Based Measure) =fEfH T, - CCREABCCHE = B i AT E H 23
ELLOERE - (HETE B R e E N T #EA - AR - SBMIER LAZERE# (Slack Variable) Fsffr &
R o AR E A CEE A I CCREBCCHEEF B A7 A M4 (Units Invariance) Z #t55(Cooper, Seiford, and
Tone, 2007) * FERFAE -5 B fir (Decision Making Units ; DMUs) 2 AR - JEREETRISBMIE S B A = 1
I B8E J7(Discriminating Power)(Chang, Yeh, and Liu, 2015; Zhou, Ang, and Poh, 2008) * fE#EfTRERE Sy &l » 45
BHYCCREBCCER - SBMAE 7] LB At & AT A DMURYZ & Bl (- (Morita, Hirokawa, and Zhu, 2005) ©
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Mg e —HRER AN L2 EZEHREEOHE ~ f5F(S, 2007; BEEEA, 2014; Montesi and Lechi, 2009) »
RIEEAHT5E LA Bonnabry et al. (2005)1£%i+: H N FLAERMTR B et /N RHE -G B B/ M E & s iiEiE &
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WATE BN PTREF R BRI T Rh - DUEEY) R i F LIRS 588 R IB AR T A (S 4%
2007) - EEYE L RAEFTA RITEVI A R FIEERERR - nIRes AR T 55 - RS EIRIF 3 4 Pi s EE -
SEmERCSE T S eI - B AR RGEE A BAAEEES > BRI AANE - A REEARA
BYNERARNE - BEREEYIBRTTIEROR EIE T AR =7 14% (Lesar, Briceland, and Stein, 1997) » 1E{:Fe
HAR = =0y 2 — B W S R B B S Y TRE (Classen et al., 2011) > 1118 X AR SEY8 KB S AR AT
/NGARME (Kaushal et al, 2001) » H/INGLURHE 5 F EE8E 30 & RN VB AR (G Z /2 B HY = £% (Fortescue et al,
2003) -
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AT R A4 0TRA B S R - B ) |8 M ZE Al E (Ishikawa cause-effect diagram) A #7173 6 £
BULER © BRJTENIREIL ~ BETENVEIE - SERIETAVREY - R OTIEERAIE S EABUE - BT R B S
B ARRAAOTE R R 3 A Frce AR HVAS SN PAG OF - T 208 1 STEVBFTE Y 26 8552 » 5% 5. Bonnabry et al.
(2005, p96) -

H B R BN AR AR R I BB T > BRAIS & 3 E - FMECAERH Bk E
B AR BN BE ) LR B SR AR AT A o TG T DAST I o I DA HE 2P S R SR s =Xy A S M A E AT
(Criticality Index ; CI) » CLiE& LA S8 A4 Ay ] AEM:(Occurrence + O) ~ JE{E S 20 7 EEFZFE (Severity 5 S)Elifok
&4 AT e Age I PTEE P (Detectability 5 D) =JH BB EfEAHIAe 2 455 o Mg DAL 4S MR Al (i J st =
FE m B (B 2 4R Y 2 B I R B (B SR - DU E R S TED N A SR A SIS H i -
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B Q)RR E g SIS ~ IEE BB A AR 111000 ) - AR [F R s is o iy 22
SEFTRE & R (B0 JE B 555 2oy 1 B2 FY 72 BRAHR Y B 1553 F5900 82 1000240 F] ~ BEAFECEE ) 5 (4).fiAER
SRR RV ERR - EECE E A S TE R R R G B A - B2 Zafiropoulos and Dialynas (2005)
G E IR 28 (Fuzzy Logic) 2K 58 LFMECARTAL B2 RV R AE 11 - (HE DA TRIE IR 20 e 58 b A FH %
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R HAB TR EROA R b5 - R ABHFERES ~ OBED = HFE AR R ATH - BUEAN{EDMU (k = 1, ..., n)
BEDMUB A 3ER AT (x;, | = 1,2,3) » DURMEEHIHy,, m = 1) » A FESBME !

- 7 _ 1 m S;
min pj =1 _ZZiﬂx_lik

subject to

X, = XA+S~ 1)
Y, <YA

A2>0,5 >0.

AR > pBI R RAEFTERE - S RRF MR ATARHE AFIER » XK Y77 IR ATE Rz H
THRCRBAZIEEE - Hp - 0<p"<1- Es™ =0 p* = LEDMUEF SBMRCE -

HR4EZhu (2003)Ffrbe @ RI{EHY A 05 =0nT DUE— P W 2 {EDMUBEI TR 73 g - EFRRES/FHAASBM
KERINDMUEES » B RS '=/-E « &z=1 » QIJFRATAENIDMUSES » B FAAISBMIEE « EFRRIE/
EASBMARINDMULES - BIERBIN S —SCRIEE - Ez=2 > MIERBINE ReRISE - sPEsE s
KIEEEE > B4R EIDMUE #HERR » Bl A/=/-F - (I 77525 » 7] DUKISFTADMU 2 8RS g -
EDMUER B F—ReRIEE - AI[E—EDMUNE S TR /A A EITRERER - 1IN BAHRCEREE
FEYDMU » MR EEREz2+1, 242, . [HFCEEPEEHIDMU(Chang and Yang, 2010; Morita et al., 2005) °

32 T

HEBEHECEFRESE AFMEAZI S RIGRA £ > FRabim A 22 DU A Al A B IR B 2 (I
PRIEFASE - 2000; SfE555F 0 2000, FFEHEE - 2003) > Al DERHIFMECA » AR FMECA ZFMEARVHESE
FIFRFMEARIFTA E M B Y FMECA - [ABE - AHT7EZ B B HBonnabry et al. (2005){Ei+: H A FL
REMSE BBt/ N SR HE FIRG & SN E B AR IE P EFEFMECA Z B > i a% 8 S 2 = TH s
FRB R T RCIHVE R B R - HEFEAERN S © ORVEFr#EE & /i 1211053 Z ] - SHYRF/Y #EE
BB 2 o I H SRR R TEES (DA E—EgE A ARSI AR
0.1 3 (.88 5 %4 - BIFRUEE AR R0.05 5 Q) A XE HiFE g4 - BIJRisE 4 ks
F50.02 5 (D AMEEE HEARAE BRSNS LEAVEARF0.01 5 6). ATRES A EISAEVIRYER » B
FAIEA S EAIRER50.005 5 (6)./RDE4 > BIFSHEZIEE R R 50,0002 5 (7). A ATRESEA: > BIRRL
TSR A AR 150.0001 © DAYEF ST #EE &R 12197y Z 8] - M H HARHIRIRE T AT & oy Ry TE 4R« (1).4&
MEE IR & > B aT IOt (). 2SR RS I B 3RAY 828 - BI-HPResi al Al e 744
(3). BESm AR EE S A AR 3R o] i FE R - B PRSR 3 mT AR EE S 1+ (4). B ik B9 AR SR s A oh FE A 00
BRI s T 40 (). BEShIR B i AR RR i E RO - BT PRR 3t mlbe il LE 2 © (6). 284/
BEIREER AT EI R 3R AT RE(E » BI-HRSRER TRl 104+ (7). B8R AL TR L S~ T RE (ORI E -
Bl mT g R O - TR SRR CIERE EZ /7 1 EI8 102 [ -
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¥ - Typing error

% - Dosage determination error

¥ - Programme unavailability

= ¥ - Prescription of a solution impossible to produce

= ¥ ehid f- Readability problems

= ¥ ehid YE- Transmission to wrong destination

Z (7 g 3%~ Failure to detect a typing error during prescription

Z (7 g 3%~ Failure to detect a dosage error

L 4 %] 17 - Re-transcription error

&4 % i%- Poor printing quality

# |- Product exchange

#4 - Product omission

# |- Dosage error

#4 #)- Microbial contamination

# #)- Chemical cross-contamination

# |- Labelling error

& B % 4- Failure to detect a dosage/product error
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7L % J&: Bonnabry et al. (2005)
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., O 7 3 5114% 0 2 2 0.00%
0a5 S 5 3 4000% o0 S 5 5 0.00%
: D 3 1 66.67% - D 1 1 0.00%
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" ?60) S 3 3 0.00% (0152) s 7 3 57.14%
: D 1 1 o000% O D 6 1 83.33%
0 3 3 0.00% 0 8 3 62.50%

o ‘;3) S 3 3 0.00% (0139) s 8 3 62.50%
: D 2 1 5000% D 8 1 87.50%

. O 7 3 s114% 0 9 3 66.67%

S 6 3 50.00% s 7 3 57.14%

038) 5 1 8000w O30 p 3 1 66.67%
s O 5 3 A000% 0 10 3 70.00%

S 3 3 0.00% s 3 3 0.00%

064 o 3 1 e667% 048 p 7 1 85.71%
.0 7 3 sT4% 0 7 3 57.14%
osy S 5 3 4000% (1S 9 3 66.67%
: D 5 1 80.00% D 5 1 80.00%

s O 5 3 4000% 0 10 3 70.00%

0 0,

oa0) S 7 3 51% (oS 4 3 25.00%
D 6 1 83.33% D 9 1 88.89%

s O 8 3 6250% g 0 5 3 40.00%
osn S 3 3 000% ol S 4 3 25.00%
: D 3 1 66.67% D 4 1 75.00%

AWGEHE— 0 TR R TR I B AT - AR IR AR %3 - S 8(E e SRR 2 151 1 B 13
MERZ RS ppa B - RI(ERAAY B AR i > SERTIRE N B TIF AR - (B ER AR T > B5HE
TR TAELHA > i oS MR R S an AR & 7 s B BT AT S5 78 b R e A5 =X 1 2Rk rE B
FEEE LA Ryfiers) > BERTE SRR B e R - M B BASHIEFS a J7 BRI m 2 IEREME - =16
FIRUIE S DU EE B iy > Tk M G & SR E BB U7 R 4T IR A i s 7 (s SR U 2 e
BEhh o JT(ERZE DU (AR S SE SRS s A\ B SRR A e A 5 55 oflal e b SR B A =X S BTt FEE DA 2
il o BAEREEMRESERYIERE > RS é@ﬁ“ﬁ%ﬁ(bﬁ%ﬂ?ﬁ&?@%@ AR R E L
S5 IEHEMASE - DASRi A\ EEREER - 17 HsE R DUBE M ey > FE ISR HR e b 8 ?”ff“f
A S {IHBEE%HZTEﬁ2@7#JJ>WmFE@%EM%EE‘ZE@%%JF%EE’*ﬁﬁé&ﬁjbﬁ& o AL B M
FE Fofirey > B o e A B SRR F KRR S hn U B - DR SR Y B SR AE ) B SR an Rk E 1 B A48 %
{ERE - RSt > 7T E R A i A B SR SR B e A SRR R B SR S EE AR R IR - B 143 FE DU EE
FE Fotieran o BAZCISHIIEE LABEMIRE Rofe sy - SESnAVERECEIE T - FER iy s oR & HA s, -
BRI LR S R A A AR T VR E TR A B A0 1] > DR HAEE Se I - Se iR G A -
DRI - S n AR b ER B T TER BT E A (BN e e N B RS ERVFERYIAL T DAECsk - DU S 4%

BT o 45/ NERMEEBIVEER - F TR RS - Belin -y « S (onogram) ~ AFEEZE - A
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AR EAREREFIHE B R ER AR R DU R Ry s BT RS
I AE B BT BRI LAY e TR e B AR A Ea s i S O R VIR - R QOHRIE
LR Ryfes 0 BRI %%Hﬁﬁ AR A SHE - JEEFRENERNIRFRE - H2018
i BALAE B DA f B P B I By i %ﬁ%;gﬁﬁﬂﬁ% » SRS ORE e e B HLRF AR
T E 5 %ﬂlﬂﬁﬁﬁ%ﬁiz?ﬁﬁwmﬁfﬂmf DLSE A SRR Rotirsy > HHBABR 7 S0t T e & (A H AV st
BIgHaR 2 ME0 - BEANER AR SRR & s B S st - 1R ﬁ@ﬁlﬁﬂﬁ&éﬁzﬂ’ﬂ%@i FE E bR A 2 {4
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(e kL) 7 o) S D o) S D
. 3 11.11% 11.11% 33.33% 0.00%  0.00%  0.00%

10 16.67% 6.67% 33.33% 0.00%  0.00%  0.00%
4.76%  6.67% 6.67% 57.14% 40.00% 80.00%
6.67% 11.11% 11.11% 40.00% 0.00% 33.33%
476%  6.67% 11.11% 28.57% 40.00%  0.00%
4 9 417% 11.11% 11.11% 37.50% 57.14% 50.00%
18 6.67% 833% 833% 0.00% 25.00% 25.00%
2 476% 6.67% 6.67% 28.57% 20.00% 20.00%
7 476% 6.67% 6.67% 28.57% 20.00% 20.00%
5 8 6.67/%  4.76%  5.56% 0.00% 42.86% 33.33%
14 3.70%  4.76% 11.11% 11.11% 57.14%  0.00%
15 3.33% 11.11% 4.76%  20.00%  0.00% 57.14%
5 476%  556% 6.67% 0.00% 16.67%  0.00%

° 17 333% 870% 3.70% 15.00% 0.00%  33.33%
; 12 417%  4.76%  5.56% 12.50% 14.29% 16.67%

16 476%  3.70% 6.67% 0.00% 33.33% 0.00%
8 11 417%  4.86% 556% 6.25%  0.00%  8.33%

13 417%  4.17% 4.17% 0.00% 12.50% 25.00%
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T BRI ROR N R S TR LB AT R E B B AR - T BT EZRNER LS B
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