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[ Abstract 1 This article briefly introduced human factors engineering concepts and depicts the risk management process for
addressing use-related hazards, explained the important role of human factors engineering in elimination or reduction
of use-related hazards, and provides the general process of medical devices use-related risk study. Some advices are
given to eliminate or reduce of use-related hazards of medical devices.

[Key words 1 medical devices, human factors engineering, use error, use-related hazards

BEE BEIT BB R P KR S, & Rl i i
REES TR0 i ARWHERR 37, B REETTHE Gy 4 R
BB IS AR RS T a0 i TIm K B 2
JEIES, MR TIPS T R T R s R
T BT 3SR (R 2 4 SR AHIE, 2RI A
TESRTHSYT BT iy [m] I R P ek S b 5 A T B B2 7
R T BT R iR e e KU, 3B o2 AWLAE
B Ea s R, a2 h T BTk
REHEAT 7840 I R B S 20 o I 4E ok, v Je i
BAMPESTEMH TR SRR KR (Use
Error) HWH4 2, Hib i BT o me i XU A 2
B

ZE P VR AT R T T T —— AT S
RZE M7 (Cognitive Reliability and Error Analysis
Method, CREAM) X [ Bie i ik 4 v 52 AT 7T S 2y
Mrinf & B, AR B R IR = 1k2.6%, HiiliaR
A e P A AR B e RO UG . LA BEY T i o i
P OX 41 FE R 205 BB A T PR B E I
WKL, 17.07% 3 E#fEAe 0 R SR
ZOIRTFDA 20014F 22012427245 BE 7 28— 2% 44 [a]
FHATG T, R SRR G A SRR
Bl 221K12.96%, HRIIHGHN T BT bl A 17 XU o

WeRSH L. 2016-06-17
FBWH . ERESHRI T2 EEET (2016YFC0106702)
Wt XEAR, FAE, E-mail: whuhecce@163.com

B, BRI ae lm PR 22 4G R H o &
R BITAIU Sl PR B2 2 TR TR A ey AR . N
K T (Human Factors Engineering) {ER—/[132%
R R VLA A B BAK AT R G,
AT {5 AR (5 FH A5 3] 45w A AU DA B B AR £ 2k
W, BTN ATAEMTIE Y. N TARRVE R
BT R A R E B e TAY, h4aEkA
fin K VE I BRI T 4R U A ) IRD A e AR 4 T B ot
B AN ES .
T ABTIi2fR
1.1 AEBIEMEX

N TARTE A A Y B Z AR E AR E L
PR, WONRFHFRZ 2 T2 (Ergonomics)
7 56 61 R PR o N R DA, TR R 2 82 5
Hean B W NFETRF . BRETRAPE . A HE X
EHEPR AL TR F % (International Ergonomics
Association, IEA) fil&ry, A “ NH TR ZH5E
A HLER AR A BAER, TR ATE R IR
AT SO PR SR RRAE, TR 8 ANAE TAE . AiE LA
KRB P BASE mr) TERE. @ AN%ae., @
AL B AR B A A, 7

TFFDA (Applying Human Factors and Usability
Engineering to Medical Devices (2016) ) FHwgHHF A
M TS BT miags . Hyloe SO AR >



Chinese Journal of Medical Instrumentation

2017 F M B FE 18

Wy BEJT. JRIBRE DA B BRTT e b i F 2 B R b S A K
HHFR T RS A, 38 R AT R IR 3l F - 5
H RG. E55 P ST AR AT A RSk 5 A
TIE B2 MRAY o 2 4 o R Y, HGE TR 5]
F 1 T #%(Usability Engineering) A] PATA 52 [7] X1 .
12 AEIEMSFERNEAEY

ANH TR AN O, HE CA—I—3F
57 R NHETE . R DA NTEAR L )22
ERAERNE. NHTREFEER NLARTE TAERMH
WA ATH IR . . Wi, Br SR
[ AL R R, AREER T YA A 2 WA 3 A i e
ik, e AR A B EREEE, X ARG
TR JRRMEEAE R G BT RER, HREM
MRE R, R T AR T R
BEm) T AR 2w i 3

N TR R FLE T EITF At Im Kt
B9 AEFE L SEPRE A DA 7R O G AP R AN A R
W, B RARBEEAE ANV RENE
WMERE, BREITSML S AREH. RE
BH, TR R B A2 R N B AR 92 7 ¥4 DA R i
TH AT DAMRR I BRI R, A R & BRI 55 Tl
B, \BI-EELE". /i, AR TETARE
T T ORISR =2 ilny 2 ks ARk s AN 54
W ZEMS AR R 4, AWUA TR BB
A DMK PR E R A SEBR 7R SRIFEAT, ISR E R &
UFPE, BEARBSSTER e RiRm & A, ORI & T
BRyT R, FRAREEST KU .
2 ERrE

G BRI AU s R EE (B
SRR B o EYGE G SAWHEEE. B
9 FeE CEEFi) o BAREF (BT
O 5 PEE Gz3h. HEe) ; WHEE BN
FVEEEISG) o XG5 AR S B S
HREAE K, I B0 5 8 F & A BT R 22 BLAR
A K. B8R, XEEFEPE—MEBREREFESME
B (BRI , W] E A KRG A SR
T BT SR

SR, BEYT ARl R B I R h e A B
W EEHEMSWMZEA K, FHi, fHESHR
AZ B A AT P SR T 32 T I e R [ AR B 24
PN IR A = e LI L N R P AU T
FIAT R EAT A2 S B0 A 5 B 7 2 i 3 F TR

FERAT R, (I 2ci% (Use Error) 3 0 1G EW AR K
il {3 (Use-Related Hazards) , Hijp= A ] £ %
R © fAEARETE TR © SEE
T A, EERERENMEY; © /METHR
BERUARRE S N DA KON N fiE 7R Y A fig
@ ZRWOEH SRS ITR 50 A B I R E A
5 © (AR EmMESMIZTT, I HPmA g SR8
MEIIFARE D © EREFHIRESY, FHENT
BRRE . BRI A RN RE ST Y T A
5 a3 a4 G 2 T BRSO P At
FEAEGRIA S B0 B R BRI a2 iU & (5 BT 78
SUERRREA P, PR, BRMEECREUTEN. TEIE
IREEAR BRTT 2R L Bn B A, — St ) £ 3 i X
W RS G 3. B H S LG R L RS XR
WO, HEEMER T E SR A
B IX L 15 S i TR G
HRIFIEC60601-1-6:2006 (F:Ax e F0 0] H 48
FHESRY MRS, BT R SR o B
2 (Slips) . & (Lapses) . 4%i% ( Mistakes) #l
A LAY A4S IR (Reasonably Foreseeable Misuse)
I o R RN BAT A S B A 4
WS A AR R B R T S S, 2 AR
MEFEPATERAER — R 207 0 S 2 AR, A
VSRR T AR FS, SECA R TR
T GBI 3R ER PR R E N B2 ) 1) A B
MERAVEEIREW A A BT RE, % TR
BRI B TR A BOR IR i ) 200 S 80, aniR

wirin ||

RAIHUL
asonably foreseeable)

Pl BRIT BRI AR A E AT 4 2

Fig.1 Summary of the taxonomy of operator action'’’
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Fig.2 Addressing use-related hazards in risk management'”’
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Fig.3 Preliminary analysis and evaluations of use-related risk
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Fig.4 Simulated-use human factors validation testing
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