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Applying failure mode and effect analysis to prevent blood-borne occupa-

tional exposure during surgery

CHEN Jian-wei', SUN Ji-hua', ZHI Hong-min®>, ZHAO Wen-xiang®, WANG Ping?,
WANG Lin', JIANG Xue-jin', HAN Li-hai’ (1. Department of Healthcare-associated Infec-
tion Management ; 2. Operating Room ; 3. Department of Medical Image, Binzhou Medical
University Hospital , Binzhou 256603, China)

[Abstract] Objective To explore the effect of failure mode and effect analysis (FMEA) on preventing blood-borne
occupational exposure in surgical process. Methods According to baseline survey data of blood-borne occupational
exposure in surgical process from January to December 2016, intervention in occupation exposure during surgery
was performed by adopting FMEA management from January to December 2017, failure modes with risk priority
number(RPN) >>125 were selected for targeted rectification and continuous quality improvement. RPN score of fai-
lure mode and the occurrence of blood-borne occupational exposure in surgical process before and after FMEA inter-
vention were compared. Results After FMEA intervention, the overall RPN scores of 9 rectified failure modes in
surgical process decreased by 67.68% , and RPN scores of all failure modes decreased by 50% ; incidence of blood-
borne occupational exposure decreased from 48. 48% before FMEA intervention to 13. 87% after intervention
(x* =65.78,P<C0.01) ,incidence of exposure and per capita exposure times of each high-risk operation link of blood-
borne occupational exposure were lower than those before intervention(all P<C0. 05). Incidence of blood-borne occu-
pational exposure among surgeons, nurses and anaesthetists decreased from 45. 86 % , 55. 00% and 70. 00% before
intervention to 14.52%, 14.29% and 0 after intervention respectively, with significant differences(all P<Z0. 01).

Conclusion  Application of FMEA can effectively reduce the risk of blood-borne occupational exposure in the surgi-
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cal process, standardize the operation behavior of medical personnel, and improve the awareness of occupational pro-

tection and compliance to standard prevention.
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Table 2 Risk assessment and rectified measures for high-risk failure modes of blood-borne occupational exposure in surgical process

JRUSE TP 53
TR R A TBTE FEEE R AeaAER AT YU
(S ()] (D) REN
TAERBAEGSERIE FRK THEZHRD 7.63 8.13 454 281.37 SR T ARHA AR By 4B U1 R

TR AL

FEBRBBRBSE 2 W2 FEF M. 5. 08 5.67 5.71 164. 43 RS BRAET BT . 0004 5 R UZ F B
JHk v Y S NITIEIFURS

BEIL T R B IR Bz b SRR 4.63 5.71 5.58 147,41 R bR TR . 000 P 00 DR Bk B H B B A
i W A7 7E 51k i 8 A BT R G0 5| S et T 1 3R 1
Mg 8 114 458 1
FAREEGHA G NaBRE R E 763 8.33 6.88  436.85 A ANHEARE %, T HEACF R,
IiEBAAREH HAR B A A BB Sk B AR R AL Bk o R O T
Az B B R B ¥ G A B R] , 355 37 BO0UZ B 1 AE 2T R
15 338 23 AN BT FNF A% 3 25 7.08 6.83 3.50 169,41 KA AE 75 b2 U X7, R F e ) - 1% 3
b
i W 5 OB AR LI R A AU X 7. 46 6.63 4.04 199.70  HLIEH G 25 05 E A A U X7, 9 I
T B, — YT B0 A AR L R BB R B
AHE B A AN Y ANRAEARHF AT B 7.63 6.21 7.42 351.09 gL B B BA X TR R 09 B G U 2
Z Tk
BT PR R 2 AR o 7. 04 6.17 5.33  231.59 B T EE ALK I R AR AR 0RO A S
¥4 Yl 7k W FE A
FRAE R ML b 55 A3 BAR R 6.67 6.13 7.13  290.94 5635 A G T BE L R 9 A0 4 R O R

HRAERRT TS
e S it M

2272.79 A TR 734.49 4y, FRET 67.68% , 4%

2 #R TR RPN B TR T 5000 Bk TR 48 5
FHAl 5 RPN ET B 167. 91 43, Hofth 8 12k &%
2.1 FMEA Farje &k 24 X 49 RPN 184 & AL Bl RPN {3 TR <7125 73, WLk 3.

THUR - Zad B 9 IR RO R R RPN {H

#® 3 FMEA THHIE 9 AP RPN (4 H ¢

Table 3 Comparison of RPN scores of 9 failure modes before and after FMEA intervention
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after FMEA intervention

T AT (2 =231) FHiE (n=238)

b ELY 2
PIEET R ANRE ABRE BBERO BHBAE AR ABERE BHROD x r
FARES 23 43 0.19 9.96 12 15 0. 06 5.04 4.10 0. 048
1% 358 15 B 16 26 0. 11 6.93 6 6 0.03 2.52 5.19 0. 023
B B F AR B A 14 21 0. 09 6. 06 5 5 0.02 2.10 4.73 0. 030
LSl =y 13 17 0. 07 5.63 4 4 0. 02 1.68 5.23 0. 022
T 5L 1 5 4 9 11 0.05 3. 90 2 2 0.01 0. 84 4,78 0. 029
AR H L YR /A Vs 9 10 0. 04 3.90 2 2 0. 01 0. 84 4.78 0. 029
FARYIE e AR5 8 7 0.03 3. 46 1 1 0. 00 0. 42 4.26 0. 039
ARhFEBE 7 9 0. 04 3.03 1 2 0. 01 0. 42 4.76 0. 029
XA 7 5 0.02 3.03 0 0 0. 00 0. 00 5.41 0. 020
OB A5 1 6 4 0.02 2.60 0 0 0. 00 0. 00 4,37 0. 037
it 112 153 0. 66 48. 48 33 37 0.16 13.87 65.78 0. 000

£ 5 FMEA THH1 5 A FHREF AR A G395 v 3R 2% 2%
RAEE O
Table 5 Comparison of occurrence of blood-borne occupa-

tional exposure among surgical staff of different

occupations before and after FMEA intervention

T WU TWE
otk oy BEOREE . RE REE X P
AE ) A )
&A= 181 83 45.86 186 27 14.52 42,93 0.000
it 40 22 55.00 42 6 14.29  15.10 0.000
FREEOE 10 7 70.00 10 0 0. 00 - 0.003
it 231 112  48.48 238 33 13.87 65.78 0.000

3 itig

TR e A it P D 2R R e R A E
W] T A R 3 ot 9 o AR S8 SRR e A%
B ECR R KR IE AR O B 5O
B [ I R P SRR G J B R 2 U 2k L ™ TR

HEBEMAL SR ATt . Bk, A R B A
TR ol Y R B RO PR B Yl A o H
T,

A5 ] FMEA By 45 F AR i R o ifi 96 4 BR
MRS & R RN | Rl o
FMEA T Wi f) 48. 48 % F& 2= T W5 1 13. 87 %5
23 B 9 TR AR SR RPN (5 T Hias T
BT 67.068% , 255 K i X RPN {E 34 F [ 50 % 5
TR B Az A7 TR [ U 11 % 5 324 Y AL,
Gy R WOl 2 8 1 25 A T AR BRI 09 B 43
LA 45 LA SR B R L 6 T e 1 R A B R IR
B B S R B RN B N % 4 R
B 70 BE BT A BT B 8 s TR B A I R A 1 B v Ak
AR Lk

FMEA 1 A e 5 i XU RS 445 ) Fn o3 s 40k T R
SR A T L FR GEE L T 1 051 44 43 AT R A Sk
BT . TFARERAE AR RS = IR ER Y 2 M
Bk Nz 2 NUME S8 B 45 5 kAR IR 1 BRI 2
5 HLR RS R Boami )t . A BARR B3 78 43 K %



= RGP 24 A 2019 4E 8 45 18 #:45 8 ] Chin J Infect Control Vol 18 No 8 Aug 2019 o 781

222 K M XU B P s 4% BT R B A it R
A AT AREEAE Y 855 BEA 8 25 45 1 i &
IR0 i P R B 5% R AR AE IR TR EE S )
FIZH L U B T ARBRAE AL 328 A5 0 L 15 5 R R P
TR D)L A PR Sk T B B LT A L U R Sk
BlEmd AR5 R AR WO B EE Y . AR L B 5 = R
BRI L ZR G BT N AR 5O A bR EE
FRAE LA B BB 46 45 7 T 52 ) R 2R R LT R N B
TAEZK /D> W F ARG ARG B EAR
TR & 4R AE RRUIG L Z A0l B 47 R0 A o B LA
R A BE A IR B A5 2 15 I IR N 2 B T
J PR, SR T RE 2 — 25 4 7 B o AR G A d)EE R i
FEA A B 2 22T F ARG 55 % %A ™
& Ik = 00 WA A AR S8 5 T I R O e B AR
FLEE R AR AR JE A L el U ) R O B, b
TR G AR LRI b R 58 36 ) B BT IR
P O AUE I FE TAE N PO AT o T AR T
2 IF MR R R B K, ke TR TR R
R i R PR R TR AR AR I A AR, A
SRIMEPE RO 2 68 2 B AT R ZABAER T,
1B 78 43 Bt AR R VA AR o L TR N B R R
R LF 1) B (AFTORS # R 2 AR 4l T R 1 M &) 72 3k %
A T8 BT AR DA AT TR T 0L b S A B
1P o A5 UE A A S T A AR R AR 2 R U O
FARFEREA) BEAT .

FMEA KT Z 2 FHME & B (MDT)H
F PDCA i 5 75 0 B £ 2 80 X 1 o ok O 8 7 5K
B AL I3 I8 R 0 AR L DA GK B L [ SR B
AR RS 2P R & AR 0 H Y ASBIF 5 v A BA B B
BB T ARBAE R RS 5108 & WA I 4
BT PP A TR] R, 2 4L A 35 1 A R 7 58 5 R BRUAT 3 ok O
RHRES B Z 3B 1T 0 T . DAL 45 2 L BN
PH AR MR A AN L ZE P SCR FAT b
Byl 2 A5 RO . BRA B9 BB BRI S R 45 A
BB R B R T o E B M
S NGRR3R AR RO R T R
FEFNEC A FARUME B EZR 2 R ORAIE A 850 A
X o 00 23 2o G B HR B A7 R AR T IR 1 N
WEE A B TFARBAE R AT R SR By
Fr T BES NG R0 AR X RERAE I . W ARIIE
IO Tl 9% 2 B0 A O DL TSGR, SRR T 1R (P R
17 (D) KA (O AR B2 Ab PR CA) Z2 FE 96 2810 J5 12
TR T AR R h 4 Tk OB S RPN B ff &2
125 43 LATF o LAY B il 951 R0 2% 8 AU e i Ot i

FARMER % 4,

AR R Z—REE FMEA T8l —4F ., F R 8%
A I EF R RPN AR KE 2 125 0 AT . FUR & K
Az I Y SR B 1 XU A SR B e o A BT
2 A MEFE i Y R BB 7E FMEA 52t i RPN B
5 35 436. 85 4y , FMEA 52 J5 & 167. 91 43,
TRERIE 61,5624, [l B T AR 5% A 1E Sy i 5 1 B
B R BAER Y, L EERH 9. 960 KN
5.04 %6 i B SR I 4 SRS i A A0, W1 Ak S AT L BR
TIMEREE G E ARG ISP RE 2 R BT | K ik 4%
G MARF AR FER B G H AR, Hik, bt
FEXT G BRI N L8R /D g Bk — 20 3 R R A i
DL IE RN G IE .

,_|
0

% x #kl]

1] BRAAfG . IMS A6 320 45 TR G IR M B 28 82 IR A
L) E Bl B 2%, 2018,45(2) 1256 — 258,

[2] Auta A, Adewuyi EO, Tor-Anyiin A, et al. Global prevalence
of percutaneous injuries among healthcare workers: a syste-
matic review and meta-analysis[J]. Int J Epidemiol, 2018, 47
(6): 1972 = 1980.

[3] Gao X, Hu B, Suo Y,et al. A large-scale survey on sharp in-
juries among hospital-based healthcare workers in Chinal J].
Sci Rep, 2017, 7. 42620.

[4] Endo S, Kanemitsu K, Ishii H, et al. Risk of facial splashes
in four major surgical specialties in a multicentre study[J]. J
Hosp Infect, 2007, 67(1): 56 —61.

[5] Lakhani R, Loh Y, Zhang TT, et al. A prospective study of
blood splatter in ENT[J]. Eur Arch Otorhinolaryngol, 2015,
272(7): 1809 — 1812.

[6] Bekele A, Makonnen N, Tesfaye L, et al. Incidence and pat-
terns of surgical glove perforations: experience from Addis
Ababa, Ethiopia[J]. BMC Surg, 2017, 17(1): 26.

[7] Jahic R, Piljic D, Porobic-Jahic H, et al. Epidemiological
characteristics of the accidental exposures to blood-borne
pathogens among workers in the hospital [J]. Med Arch,
2018, 72(3): 187 = 191.

(8]  uifeale, A=Wl 22, 2 . 4%, P 45 A BUEH 5 0 fa 5 L TR 5 48
LT, A E R A i 4435, 2017,16(6) 1582 — 586.

[9] Rajkumari N, Thanbuana BT, John NV, et al. A prospective
look at the burden of sharps injuries and splashes among trau-
ma health care workers in developing countries; true picture or
tip of iceberg[ J]. Injury, 2014, 45(9): 1470 — 1478.

L10] BRxt, 25w . 177 5240, 45, SR B0RE = 5 %00 43 #r 76 3 [ B2 97 BT &k
o TR SOk B A A BT LT DL B R R 2R, 2018,33(6) ¢
501 = 504.

[11] Lee H, Baik J, Kim H, et al. Failure mode and effects analysis

drastically reduced potential risks in clinical trial conduct[J].



. 782 R R 2 R 2019 4F

[13]

[14]

[15]

[16]

28 45 18 #45 8 ] Chin J Infect Control Vol 18 No 8 Aug 2019

Drug Des Devel Ther, 2017,11: 3035 — 3043.

Li X, He M, Wang H. Application of failure mode and effect
analysis in managing catheter-related blood stream infection in
intensive care unit[J]. Medicine, 2017, 96(51): €9339.
Linzer PB, Clarke SP. An integrative review of the hands —
free technique in the OR[J]. AORN J, 2017, 106(3): 211 —
218.

Myers DJ, Lipscomb HJ, Epling C, et al. Surgical team sta-
bility and risk of sharps-related blood and body fluid exposures
during surgical procedures[J]. Infect Control Hosp Epidemiol,
2016, 37(5): 512 - 518.

Myers DJ, Lipscomb HJ, Epling C, et al. Surgical procedure
characteristics and risk of sharps-related blood and body fluid
exposure[ ] ]. Infect Control Hosp Epidemiol, 2016, 37(1);
80 — 87.

BT AR ALAL L S R METE SR T BE 7 e M ik
P i B P AL DL o B R B g i A A 2018, 17 (4)

351 - 354,
1) L FHBHL[J] rp AR B B R e 2F 2 7, 2017, 27 (20) £ 4797 -
4800.

CA 3C 2 B« 0 BL3ED

A3C5| AR BRAR A L 0 TR L S A A S T R RO X B
ST B3 T AR v A R R R L ], o [ i P o 2% 35, 2019, 18
(8):776 —782. DOI: 10. 12138/]. issn. 1671 — 9638. 20194296.

Cite this article as: CHEN Jian-wei, SUN Ji-hua, ZHI Hong-
min. et al. Applying failure mode and effect analysis to prevent
blood-borne occupational exposure during surgery[J]. Chin J In-
fect Control, 2019, 18(8): 776 — 782. DOI. 10. 12138/j. issn.
1671 = 9638. 20194296.



