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R AU S T T 1 0.2 0.025 2 0.03
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14

$45 F2H] 2021




FRIG AR TFE4% & Global Clinical Engineering Journal

Bk, RMEH TaEE (nE o), H
ot e B DAL T T L B I 7 A R S R AT 20 2R
K, BAREEVROMCTAERL. &5—5]
DI RCEREE EIE LY wise ST PO VAN S S N (AR )

Lack of manuali

o
B 1

i Fhiery e

rfficient batbery charge .

ErmetT PNy ERECH ] TyFLE m—

Suspensson of electrical service g

PR il

Human Beicurees

A 1 AR T AT BR B S A o

73 R AP O JEIA $E A RPNINERANIL a2«

%, WOFTRPMER, LOITREILILH.

ZE M 2: A AL SN

R
e

GlobalCE

3 o VIR R ks TREREEE. A

—

e

Broken slecirode abley ————————

Potential failure
of defibrillator

Défficulty using the
defibrilator T *

Phet hods

A WepE Mg | PEEE RHER e =R Lsedk
VAL WA 6 1 0.153 2 1

= 5 0.833 0.128 1 0.35

L2k 4 0.666 0.102 3 0.67

AP HRAE R X 3 0.5 0.076 3 0.38

HL TS AN 2 3 0.5 0.076 2 0.25

5 TCO AL s S 3 0.5 0.076 2 0.25
FOLYH 7 HA BRI 3 0.5 0.076 1 0.13

B S AR RS () 1IAIHN 2 0.333 0.051 3 0.17
5L FA O AE 2 0.333 0.051 3 0.17
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$45 F28] 2021

15




FRIG AR TFE4% & Global Clinical Engineering Journal

G AE, LSO ERAREN RPN filln, 2
RO E s WRF SRS RRAGK, 1KECH
6 Ko F—ITTH, $&RRE D1 IR R AT FE Ak R
FNR A SO FEIXFMEOL N, BT

o [RALSEZ : 0.03 < RPNn
RPNn
RPNn

< 0.06
0.25
1

/

o FISEL 011 <
o B 035 <

NN

an
Re/
GlobalCE
5 E— R, &e—dIREeSEe i
SRR I, SRR, EEFom it
g, AEFRENER BATFMER T 5ET
WA X M A, i 2 P, SRS RT— M
BEARIR I B, AR i o B .
4 lwon TRIREL 1R AR TTEREE. KE
FFRGIRANE, DL E AR RPN 2R

SacFore J

Improper Batteny

harging e —

>

Difficulty using
T

Power cord —————»

Transienis caused by other loads

iEe yentilapes with the same power

| Human Hescurces !

4 2. AR AL
7 4 BRI R $2 M RPNNERAIL S

Valthge FUctiailions —————

—

PRaumiatic SN  ——
—_—
—_—

Potential failure

of wolumetric
wventilator

—

Bad installation of the
humildfication system

Bad Filver pARSEMEN —

—_—

JE Bl Mepe gL | ERE RHER iRl IE S LsEsk
CERYE 6 1 0.157 2 1

TR S R 5 0.833 0.131 2 0.69
s 1 4 0.666 0.105 1 0.22
INASNEWAE 4 0.666 0.105 1 0.22
FRUKFR R 3 0.5 0.078 3 0.38
HRRSE 3 0.5 0.078 3 0.38
HTRGE 3 0.5 0.078 2 0.25
I RGN 2 0.333 0.052 3 0.17
HLIH 7E L AN 2 2 0.333 0.052 3 0.17
HLE Bl 2 0.333 0.052 2 0.11
P AL A5 A TR RfE 2 0.333 0.052 2 0.11
FH AE B D23 ) At 7 2805 [RES ) g A 1 0.166 0.026 3 0.04
i 1 0.166 0.026 1 0.01

16

$45 F2H] 2021



FRIG AR TFE4% & Global Clinical Engineering Journal

e MR B 22 B IR IR HIRZA 2%, S8 BAIRECN 6 1K
F I, W SRR D A R - R
BB ARG XML, PRI

A
Re/
GlobalCE
o [ALSEZ% - 0.01 < RPNn

o 5B : 0.22 < RPNn < 0.38
o B4 Z - 0.69 < RPNn

Impropar Dattery

Rarging —

>

Difficulty using
T

Power cord —————»

Transienis caused by other loads

the ventilates with the same power ——————

R

| Human Rescurces I

I Emascrement I

| A aceree J
PRawmiatic Sy  ——
e
—_—

Valthge Auctiailions —————

Bad Filver pABDBMEN, —

Potential failure

of wolumetric
wventilator

—

Bad installation of the
humilddfication system

—_—

4] 5. R [ BT 25 I R ST . 2503h B8 19 MBS0k

7 5. ICULRST B fe i LAY A o

% 6. ICUBEIT IR 28 H XBS: 25 48 o

$45 F28] 2021

W BTy BRTrists R g | XERER
! PP 15 M AT I e M A A 83.33 =]
PR HII RS PO A AR HUL IS RS 87.5 =
it L RS BRI 7.8 i
P RS HUb I RS FEBE IR 70.59 Tt
EEHIREE . TN HLE 5 FEB IR SR 70.91 H
BA& FEBEIR (XA 2 62.32 H
T A FH IR 1 EBEIR AEAARAE AP Y 84.61 5]
BRZ AR BRI R 5 i AHTIRAL 73.69 t
(BFF) AR
PR HIT RS R B RoR T BRI egeE «, SRR R
BT YR Wobsk, BEFRPHLL, TERFHRILYL
Bt HIHR LARTRERO TR, BATHIE T SILEET A R
MRS (R A AR [ g, W 3 R, Pl S AR B R i
I I FEHEA SRS SR BT 4
(RS [EIEAZ AR % 5 R TAERU 1CU BEI7 A ARG 2 L 4R
b MERROEAE | s R AHRB M, % 6 R T 151 T WS
PRI IIRCMERE | i s UR 5 R M1

17



FRIG AR TFE4% & Global Clinical Engineering Journal

TR A B REAT Dl Tl 28 R I SE 2 A
LTI . B, FRATESL T LA R L

o ELAEY 75 < PL < 1000 iR&IBFTHIBLAA0
S RPRER RO, R A A s B M R Y
JTH o EERIUHIATEN AR BRAIE T, DA%
18 B K[]RI

o TURSEL : 51 < PL < 740 WAE BT TAE,
{H—LE[R SRR T gE s e RE, X B
PP IE M o

o ILMESEZ -0 < PL < 500 A& TAEAET IEHR
A%, PELREE N P GE Hh e DL
P ) XU

P
DA A8 THL R 27 B AR A U ) A o SR
CAEIX— ST BT . IR YA IR B AR AT
DRI MG N7 32 4 B3 A TR DA o FESGSRATUE, (R4
IR FINRER RIS 2, KBS E BT R B
SRR AR H S T A R o U AT A R R Y —
R, FTLAFEISTTARAS N R Wk ()i, 4T
SRATEHETSFNERHEESER, FIa0mE
. MBI TR B A E LS SO IR LR
RATHXEE, BTN AGAA T &
A A E A X L B A T S RIS N T A E
FMEA CL 4% IE B2 —Fiud AR R R3S N /Y S5 H 2
M. f£1Cu, BENHA TR, WFEEEz
4 AT TURIIA Y 1 B S U 454 FMEA
7R 1ICU &SR, AT LA M7= AR e R
[ Jo S R R B o A EL B 2 WU 2 R BT 21 1Y
R S AT WA FE N R BT ARFRET
WHAAR A A, AR R AL T — L8R R 4T
5 MEAR SR EF I 1 S E 5 SR
SIME B L, @i Ol E eI 1 E BORIEA R
AR EEM. A, XM R T TR
AL AN G H 5 TRl 2 A s DL 71 S4E(E
WAE AR N AR SEFRE S Eid R E X T LA A
AR TR R 43 SE AN S I [ R i R 77 S Y BRIEE AN

18

S
ke
GlobalCE
TR TOBER IR B B B T2 2240 R ]
NP R TR SRR H 1, FRATMBIX —
BURIGE T

GERIEH ) TESLERT | ICU BT IR T B S
B TR A A AN LA XU 7K
TH; XERAE T RESK H AN R R IR B KU RS A A
fEHE X SRR XS F AR 54, B ATE
ZEME T, (HEECR DU R R S B R A s T4 A
Ko MHILZT, WMEZEPRXEERG K E; S
JIFGE AR O B[R] A 3 R R R o AR A A
TEMA LI ZRB (=B 2) T, L ANZEEE, BR
A ARSI sz flE e
T () B9, xRS, =
TS MGG X Ji PRI A £ i [ v
ML E R, EATEBTE R A B 0 & A AR .
BT IXEAEE, AT CAHERT B AE R B I 75 SR EA KA
TAEN B34 'S VB 27 14 B AR L o

BREISR 5 —Fh i KU 13, st de el ot
R g R S E AL B AHCE . X
19028 BF A0 73R LR A6 T S 42 1) 15 8 B4 R 2 A o B
A, IXLEEHE S R A s F R FLR A R
XTSI, B 2R R S E AR N DO 488
PEIEEA G, R IEa L. 46 aE
BRI, AT LUE B A fr A e A 7R Y
L, XL T YR B 25N 228 SOk [l

EART S, AWFgs RS H AL icu H 4 H
FMEA J7 I s a5 A 22 5, HAf s h o,
fE ICU H i £ AR S PP SR 7 5t T =7
WA TRAEAS Y U TG B N R SR A OC . T EE
R, EMEA J7AERRRME 0N BN BT AT
A5 BBCR AN B, &SRB E RS 5 HAF 1
BT A K

ALY JRBR A T8 s R HYEH . (FEZKRBT
—IRAFEIER AT B, MARRERIE, 3 —BERE
PARZNICU. B, FRERERTE—ER
PR Bt SR TR A s i e AT HR RIS (5 B AT LUK
AEEATET IR A, @ R A Gk EE

$45 F2H] 2021



il R TFEZ4 & Global Clinical Engineering Journal

I D BAREAIR B S s, AT R Bk L o

FMEA J5 #5204 KU BERR P ) 2 TH, K
TR LU I & A — LB 2R (SR AR X L6 T H F S
TOER, HERUBAEGIN BT AR R ER AR SE BRI R E
WA Lo AUEN—MITET, FEMINES IS
WIREA RIS ™, ZIEFIRTENE. RAFNG
M, xubsgetT o, HHER, FFa ek
MEHETT S AEXMEIUT, BAE X LM S
LA, FrEEES W ERAIE BT X4
SRR B ARt AR R R, B AT R e
75 Hi S AR5 R

it
IR BT TR A B A IR D A R
([FRZAINES 208 A MRS 565 N e A RS S ELE S
FMEA J7 5 A X PPl I AR R AL 1 I SE AL, 4
HM T 1CU BT B, R4 QS fife R S A Bk
SRR TIRIESEHE, DA 24

UETRUIER
{7 B

275 CHik

1. Raffin TA. Ethical concerns in managing critically ill
patients. In Critical Care Medicine: Principles of Diag-
nosis and Management in the Adult, 2dn edition. St.
Louis (MO): Mosby; 2002:1447-1464.

2. daSilva G, da Silva R, Ferreira M. Technologies in in-
tensive care: causes of adverse events an implications
to nursing. Rev Bras Enferm. 2016;69(5):915-923.
http://dx.doi.org/10.1590/0034-7167.2016690505

3. Thomas A, Galvin I. Patient safety incidents asso-
ciated with equipment in critical care: a review of
reports in the UK National Patient Safety Agency.
Anaesthesia 2008;63(11):1193-1197. https://doi.
org/10.1111/j.1365-2044.2008.05607.x

4. Vincent C, Taylor-Adams S, Stanhope N. Framework
for analyzing risk and safety in clinical medicine

$45 F28] 2021

10.

11.

12.

13.

LI
e
GlobalCE

BM]J 1998;316(7138):1154-1157. https://doi.
org/10.1136/bm}.316.7138.1154

Martinez-Licona F, Azpiroz-Leehan ], Cadena-Méndez
M, Coronel ], Rechy E. Hospital technological failure
classification. In III Cong. Colombiano de Bioing. Ing.
Biomédica, Pereira, Colombia, 2008:1-4 (In Spanish).

Stamatis DH. Failure Mode and Effect Analysis FMEA
from Theory to Execution. Milwaukee (WI): ASQ
Quality Press; 2003.

Faiella G, Parand A, Franklin BD, Chana P, Cesarelli
M, Stanton NA. Expanding healthcare failure mode
and effect analysis: A composite proactive risk anal-
ysis approach. Rel Eng Syst Saf. 2018;169:117-126.
https://doi.org/10.1016/j.ress.2017.08.003

Spath PL. Using failure model and effects analysis to
improve patient safety. AORN ] 2003;78(1):15-37.
https://doi.org/10.1016/S0001-2092(06)61343-4

Manrique-Rodriguez S, Sdnchez-Galindo A, Lépez-
Herce ], Calleja-Hernandez M, Iglesias-Peinado I,
Carrillo-Alvarez A, Fernandez-Llamazares C. Risks

in the implementation and use of smart pumps in a
pediatric intensive care unit: application of the failure
mode and effect analysis. Int ] Technol Assess Health
Care 2014;30(2):210-217. https://doi.org/10.1017/
S0266462314000051

Chadwick L, Fallon E. Evaluation and critique of
Healthcare Failure Mode and Effect Analysis applied
in a radiotherapy case study. Hum. Factors Ergonom-
ics Manuf. Serv. Ind. 2013;23(2):116-127. https://doi.
org/10.1002/hfm.20302

Jiang Y, Jiang H, Ding S, Liu Q. Application of failure
mode and effects analysis in a clinical chemistry lab-
oratory. Clin Chim Acta 2015;448(25):80-85. https://
doi.org/10.1016/j.cca.2015.06.016

Mikulak R], Mc Dermott R, Beauregard M. The basics
of FMEA, 2nd edition. New York (NY): CRC Press;
20009.

Luca L. A new model of Ishikawa diagram

for quality assessment. In IOP Conf. Ser. :Ma-
ter. Sci., Kozani, Grecia; 2016:1-6. https://doi.
org/10.1088/1757-899X/161/1/012099

19



il R TFEZ4 i Global Clinical Engineering Journal

14. Norma Oficial Mexicana NOM-025-SSA3-2013, para
la organizacidn y funcionamiento de las unidades de
cuidados intensivos On Diario Oficial de la Federa-
cion; 2013. Available at: https://www.gob.mx/cms/
uploads/attachment/file/35891/NOM-025-SSA3-
2013.pdf

15. Core medical equipment. On World Health Organiza-
tion; 2011. Available at: https://apps.who.int/iris/
handle/10665/95788

16. Wahlin [, Ek AC, Lindgren M, Geijer S, Arestedt K. De-
velopment and validation of an ICU-specific pressure
injury risk assessment scale. Scandinavian Journal
of Caring Sciences 2020. https://doi.org/10.1111/
scs. 12891

17. Asefzadeh S, Yarmohammadian M, Atighechian
G. Clinical risk assessment in intensive care unit.

20

18.

19.

LI
e
GlobalCE

International Journal of Preventive Medicine
2013;4(5): 592-598. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3733191/

Homauni A, Zargar S, Hazrati E, Markazi N. Intensive
care unit risk assessment: a systematic review. Ira-
nian Journal of Public Health 2020;49(8):1422-1431.
https://doi.org/10.18502/ijph.v49i8.3865

Perez-Ramos S, Martinez-Licona F. Failure Analy-

sis to Evaluate the Functioning Quality of Medical
Devices: Case of the Volumetric Ventilator in the
Adult Intensive Care Area. In Proceedings of the Na-
cional Congress of Biomedical Engineering, Mexico
2020;7(1):351-358, 2020 (In Spanish). http://me-
morias.somib.org.mx/index.php/memorias/article/
view/783

$45 F2H] 2021



