as il damadell joa: fa ol do'has (parend
Enhancing Patient Safety: The Role of Clinical Engineering

American College of clinical Engineering
Plymouth Meeting, PA

e 3 Lo galy (ol BV ri s et e ) @i pUsS e s 1 Ladhas (et 103 o 8
M TS 50305 3 435 13 90 LSS LuokzgH Logh O il o s oins! oLty ol o121
A} Gl N oo Lall 3 280 o LS Ldall Lo f 50, oy L Loy 5

LandlBige pylaiy | dasd 2149 ale 3 (ACCE) LSSV Lutigl) 185,091 IS0 s
LM 50525 (3 LSS W Qi) 500 (3 Lt B ML) lia 31 33 11 o e ACCE J1 el Wiy 45248V
Al 4l N @ o5 e W) J) L 4255 025 -yl

Sl e Jraddl O glslgy G pan ¢ olam ol (031,3) I8 ¢ paSCdS W prnight OF oo Ll )
Loaktgld 50,5 ol Jgua bt 3 3L g0 ACCE I sl ol o Lo Ul i, 1) RSk e
pner n Jndl) by O9al] a1 Lo I 3 20N 55T §SC2 L] Zaalnall 152081
om0 B cp 1 Oty OneSndS YT a5

A A LS
Patient Safety
Ll s o gl @38 5 A LBy Gy Lasd B 20 placal Slia OS2l il Ji ghe
el igle J @l B (3 Al oy b gl J]ol Y "aolle Lael 3 At ALl
,_:3 .(Thomas et al., 2000) L) LS <ULy idY <iluitys a3 .(Brennan et al., 1991; Leape et al., 1991)
biull(f“'. ~)g_,JaJ\..k_¢.uciﬁJj:ﬂ:J_, £"LL¢‘J51L-5M ru!d ﬁL'\..! :L‘?Jul&w.ﬁyazbv ¢J=fj-)§;
ol ALY 1 littnn 3 Lsiaw 3l Dm SATHY J1 EE Y0 n g Tl pes Y

00



ALY ] 6%

Lodalt elas W e 3N Ll st gdt g IS i A1 2By plazat bz VY it O
Sadt ppud 835 391 F gl slias W1 Lgd s O oS5 A1 g8 h1 ity e 2 ST el 3
A5 3 gl ods Sy 1S e Lgad Gl oLl s ellas- Wl s o oottt (3 Glua Jrass fais oF L
tghl &5 U1 0y 3oty U Ry 2 01 k5 (g 1pn Yut) Tl ] gom B g 2

TPPPS- RSN S RV I E RV i | TP (RS B RAPRSIP NI S B RRES GOy
0555 OF e U foran o nd Aol Byl 1 i U5 o5 W Jamy @ Al s el
S (3 e QU3 aay omaal Ale I @bl 73 58 B8 (6 lonsll O )l BaShs o Eiolhl it
o,l_.mMopu@yﬂ-img,.ww\aﬂuﬂﬁwrwwz,.ﬂanu;,;Jblmﬁdﬂ
e el e s sl

(Y40 1) Dot Lyle I oladiie slaze 3 280 Lol 13 oy s 1 Aedhed Bubiidor pilae s
gl alt gl Rl Bile 1 s ol (g 391 TS0y il e a0 L300 e ol
por ol rn plall ol g g A e 3 pasliad tn 2t fad @502 (3 ALV 3 gl gy U1 Dk
oo Lapdy Lle N any odall o Al G lany Lad s 0 die 3 g gl dadheedy 2l sl ol
lazasdl

v P 153,53 5 pb yye” Ol ying L, (oY 0 41D Clall gmn 25 38 ol o020 e
PSS J) getry 53 gl g W1 Gloadl paio g AT S o 1 iy g (g3l Ol e
RURVCRIIL PAOCIPN KPSPRUT FOUUNETOR J I TIOMR VN PR T IR UY TR0 £ JUE A PRRRT
e 1l S ) (6355 6 o 5 55 Rl Lo 1 @t 55 O gy 318 201 3 3t olons 31

O] a1 pym o) e 5 k5 G LSt a0 5, g 10 e (ot 551 bt S5 (01 Lo
Lot Uasll 20 A1 dgd e Gty o il g oo oty s s 3 gt 3ol
I g asaall pad doaall Lle M1 eige O Lesd O5ladl) O ellas- WY a3 55 Jo 5,05 g LiSg
2L (3 Candall Bl o o 15,5

Lo I Lol 025 oL (o Ui IS et cdon Tomasl Bl ) 0l U5 (LSt o150
300 gn lisp pUatl om 5 2 315 @ L5 ale]y pLlat (S [ St5 Baled (65T dtan g e Jal
33 3 Ale g pe Dile ) ) ol Lgle ey



ov A S Rz 133 5 g M A (g

M Wy Ll L f ¢S
Medical Technology and Patient Safety

Aalt Lo o Sl LAY ety pMSna I o Sl Riomnall Dol M) s pUsth3 jealt doldht O
Loa s Uiy Ly gt ol pm oty iy 9991 Zdall 3541 ol L) Lo 512630 et ¥ cale dinmg
L3Iy pacdedtall O] e plind 2l aslilly dadaisht LYY, wqﬂ Ll y L At otel W1
5 gkl s saall Lal) eilor o g8 e el Lgasar Juald) ke )y ddlalls

Lo o g Ll 3542 Y1 5 sLbW! oy Skins 3802 55 0 3 M dmadll il M) @ ol 3y M e
o glalt 0,555 Y s s Unield Lo pp 11y (g, S0 oy Cinterface) Jagy gty IS cyoia pnlinll oy
05§ by eyl S8ty ach g et lel M1 055 Y By § 3 JSiy A it of Al 5] uwtin
ado Silusl Sl

ol g i e L e L ¢ 1 Ty BT e Lol le 1 ot pllas slist ¢ a)
SUS noay eUas V1 e Sl g o i ol o ot S € ollase W) 0535 5 ol 2 o) 3 500
AT oo 4,201 eUas- W1 Of (Bogner, 1994; Cook, 1998; Perrow, 1999 (e ) (gt e skl iy D
"6 2t U e &gt JU Sl iy coallanlty Lalit¥h cpaio Akl 2alSH b L
e¥gns Jsaf wlilas o V) Lyt 601 S8 Y 20 Gl ¢ 6D 2l Lt e e 658 S8
coldantly LadV e

St S5 0 Lo i) e 26 IS e Lom 55 kot im0 2t 3Lt it
Izt pon U jslian gy ool e 0 pocld s 36T clias yolas i 205 pumy st Ut
Ll Lo ) 2SI 5k o g oM Bokate Lncdalt ST 5 LBCRI, 1991) Lot Lasd 5uliine iMhe i & gt
.(CDRH, 2000; Hyman, 1995) "r,xsc..,.ﬁ Uas.” C,.a'a'.u. "l Uas” rlanan (i3l jam pudian
AT IS pteeadt Jf Lttt Lo o8 S alutie iy 2o U1 ellad WY o ity O 0 oo B 1 el
pLa oo Jyag pdsciadl e slasYloda Jta e paliell 3 pedt 555 Y OF iy af g0 U3 oo @Yl
b (o Jand) 5l g Jas o101

3 elouly ebLalh 3 lsf tle! (Gardner end Flack, 1999) e 36 331 11300 dlans] £ 25 3
o Ly Lpnls (AT At 35491 0,50 el Uiy Lol 3409 a0 sutomsll Y
o ol 5 SEY LB 2 e 30V 8A ple 35542 VL Al il sliy Dl AL 4o gt L ipu
o el e Sl Lpladdl doenally 3 3N gl 213 )0 580 e J26 Lol (AAMI, 2000) 2Ll



LMY Lt 6A

O] Aottt 5ngonld "phasrant U ppainss 01 gt 5o gl 3t 5028 A0 % 0 0 ZAILSH oty
) S G J) el 13 O ) 3o ik U5 0 Tyt ¥ 5 o Tl LS8
e B9 0L 1S ddall L o S st Jlze W1 (pmy S50 OF ot Boena Dol 1 a5 83 5

RCALIAY

Al Y1 ! T
The Clinical Engineering Profession

Loy ok @ oyl g gl Gl (SdSHI il LSSV Lontigll 8 a1 LS G
Lotegl Commal Baa I ke L 35585 e 1oy Lcwdidt il gt Godal WS- a2y A
b (3 Ldall L o8 Sl a0 phoierca S B8 el O, 0 ilittir IS 331 Tage 2SS
et Dyle M 05 o5 (3 Ly e LSAISYT Ttz ool gl A5 iy domnalt ke
el Lom o) 5S2U0 illy (o1 Gerketl 3 50l Tl

S 3 4 Pl clS s ot e Ttall 334 e Lt 6 s el Zuukegdl 38
et gill e Lillally ¢ oY1y Blally yamdlls ¢ Luldl Ol jgandt Jo Jgad dovall Gle M @i
ot 5,000 3 Lol 10 AKAISNI duaeghl 7 3 ) 3 pm oy Aall el Ll Ly ¢ Lol
1) Lt (3 08 s J) S sLoe 0 5SS O pasnkight sl LU S 5 Agslem 535 JulS IDIS Lol
83 931 (et g bl

L) sl g (3 0 ski%y ololas W sadate adzudl 33 (3 O gebidd sliael o SN gl Of
o B idie LSSV Lkl 5 Doy 0S5 OF 80 o pn 5T 030 3 @ls 3 L dalt Sled OIS
o) 85 59 LS e gy 0F (K ol S 63ken g O] sy L0 L
Uaznd J23 BUT )bt cdly OF S Sl Bl s Jobdd g OF WS Bl g o g (60 Slgenl
(e e goadl ik O S Gttt ol gall datin s LalasV &y Ja5 g O Sl ool e wont) Ldasl 1305
dly YV oy el

3 L Olem 1 laght gl M ZaShas ol o coolamlont Ui 0 5 KIS W1 0 guaicll o6
(et Ll mn (6 g0t I3 201 35y ¢ (Cooper et al., 1984) jidseall dau sl sl gl Jho Ze gina i
pU Ui (Hatern, 1999) Lodall 554291 Gz g 53lels (VAN cdlall Lokl 285 Y1 LISI) vy e
@ G-doclly (Hyman, 1994; Shepherd, 2000) yay ) Lt 231 Lo oty 0 5SS W O psigld



04 LSS Lkl 593 3 S, ek (e

Opawdigad) OLB = 5 Ll L‘uu_l;ZLq .(Bruley, 1994; Dyro, 1998; Shepherd and Brown, 1992) sz
N TSk G ) igal 13 361 3 555 o b Ll 130 eSS

Lol Lovadl e 1 33150 e Jasdl fuitudl (3 0 phizedt O Sz dS W O guakigl! fost gy B g
Jord! ol 5 b ges LSSV Lantid! Lugo O U5 ol 0 g2 2 bl (o 1 LS 500 0
.:t::q...a."igb)‘ﬁmi.)f_,QAJJULBLAMW‘QLGJJ‘V%E(U&MOQ}QHGQ&

LSSRISY duegll 4S5 oY1 IS
The American College of Clinical Engineering
3 LSSV L) Digo ghaiy Jitadd 144 ple 3 S W Ltigll 485,091 USH ol
Al 3 65 olalivn o O glalyy Jin Sty st lno Uy 3ot Y
S NEYy sl Y M § A YLV 24 an ACCE N s i JUY fows e
Hedes JALy s e odalt Wl obsl cosin gl gt 33201 anad o 4 bidzaad!
e Lo gb ulan et Lotall ol ool o sUELy Sl Y g0t (3 5015 60didE3,13) oo ACCE
Aodall 5542 G g
oedact U Lactitl) LS Loaiegl aalt ity opn dptally 21481 ol Jia ACCE Jf ol
| 5o ACCE 1 o g5 b 03 J§ BN om o 555501 3,13) licalo] Zaldh DAL (3 o SdSYH gt
Leakiglhd L 5llt yaes ol Lok 15 o 0V AVY e b puls (01 LGRS Latighd i ot a2 3
Ayt Lodall L o 5315 AS2JSY)
Lok 0500 o il Bt 5 5200 il 1085 g 1 AoBhd oot Dtk ACCE Jf (6 ke pudt !
e Al a5 Lkt W B g el ] ke Begll o Aeaall Bl 1 @5 (3 i M)
s M Aedhw 33 Laladl Gilua1 Ll L3501 o gl by 2t e ST 80 et o
o L3k 3500 Ll gt iy il s B slas] 0
dovall Lile N oitgn S5 o0 Bakadly Damt A1 ool a6 W10l el s shae] o
o M LS 2595 3
QI o agihdy ! Lo J 3 Sl jlge (pad o Jand Ladad gl sl o
) Ledlar 2505 ) &l N 3 g4



myl im.lz,ﬂ T

Ty

Sl padt Lakian a8 LSSV aikigl) o s ol o Jpva el )Ll de gag Lanlye o
oz kh LaDy Tabazd) sl jll VAL 1ya W, 5 G pddd O LIE 5 801
2% i ) el Vneng O J) O SlS Y i) ACCE 1 a3 580 81 el yoy
Luntigh T8 oW1 LT s s Lgd 1 513 Jadt el oo 1 51 83 W1 s Bl 1 - yast
35 Llle Lovw Do ) @iy i 1 Lok (5ol domy Bleaadl (3 oot LU Lty L2S Y

c?\ J.U

References
Association for the Advancement of Medical Instrumentation (A AMI). Risk-management process growing more
important to manufacturers. AAMI News 35(5):1-2, 2000.
American College of Clinical Engineering. ACCE partners with telemetry manufacturers: AAMI, ASHE, and the
AHA to recommend spectrum allocation to the FCC. ACCE News 8(6):11-12, 1998.
Bogner MS (ed). Human Error in Medicine. Hillsdale, NJ, Lawrence Erlbaum Associates, 1994.
Brennan TA et al. Incidence of Adverse Events and Negligence in Hospitalized Patients: Results of the Harvard
Medical Practice Study I. N Engl J Med 324(6):370-376, 1991.
Bruley ME. Accident and Forensic Investigation. In Van Gruting CWD (ed). Medical Devices: International
Perspectives on Health and Safety. Amsterdam, Elsevier, 1994,
Center for Devices and Radiological Health (CDRH). Medical Device Use Safety: Incorporating Human Factors
Engincering into Risk Management. U.S. Food and Drug Administration, Washington DC, 2000,
Cook R. How Complex Systems Fail. Chicago, Cognitive Technologies Laboratory, University of Chicago,
1998,
Cooper J et al. An Analysis of Major Errors and Equipment Failures in Anesthesia Management: Considerations
for Prevention and Detection, Anesthesiclogy 60:34-42, 1984,
Dyro J. Methods for Analyzing Home Care Medical Device Accidents. J Clin Engin 23(5):359-368, 1998,
ECRI. Medical Device Reporting under the Safe Medical Devices Act: A Guide for Health Care Facilities.
Plymouth Meeting, PA, ECRI, 1991,
Gardner S, Flack M. Designing a Medical Device Surveillance Network, Washington, DC; U.S. Food and Dmg
Administration; 1999.
Hatem MB. From Regulation to Registration: Safety and Performance Needs Drive Industty Consensus on
Voluntary Servicing, Remarketing Controls. Biomed Instr Technol 33(5):393-398, 1999.
Hyman WA. Errors in the Use of Medical Equipment. In Bogner MS (ed). Human Error in Medicine. Hillsdale,
NI, Lawrence Erlbaum Associates, 1994.
Hyman WA. The Issue Is ‘Use’ Not ‘User’ Error. Med Device Diagn Ind 17(5):58-59, 1995.
Institute of Medicine: To Err Is Human: Building A Safer Health System. Washington DC, National Academy
Press 2000.
Institute of Medicine. Crossing the Quality Chasm: A New Health System for the 21st Century. Washington DC,
National Academy Press 2000.
Joint Commission on Accreditation of Health Care Organizations. Revisions to Joint Commission Standards in
Support of Patient Safety and Medical/Health Care Error Reduction. Chicago, JCAHO, 2001.
Leape LL et al. Incidence of Adverse Events and Negligence in Hospitalized Patients: Results of the Harvard
Medical Practice Study II. N Engl J Med 324(6):377-384, 1991.
Perrow C. Nommnal Accidents; Living with High-Risk Technologies, Princeton, NJ, Princeton University Press,
1999,
Shepherd M, Brown R. Utilizing a Systems Approach to Categorize Device-Related Failures and Define User
and Operator Errors. Biomed Instr Technol 26:461-475, 1992.
Shepherd M. Eliminating the Culture of Blame: A New Challenge for Clinical Engineers and BMETs. Biomed
Instr Technol 34(5):370-374, 2000.



1 S ki 153 5 g M A Gk

Thomas EJ et al. Incidence and Types of Adverse Events and Negligent Care in Utah and Colorado. Medical
Care 2000; 38(3):261-271.

Lol Ola glal
For Further Information
b e 50508 ) Loal ) Uiy LSS Zuantzghd 84,091 LIS, 3hacs 23Lin) el gl

B J-,a.ﬂ
American College of Clinical Engineering
5200 Butler Pike
Plymouth Meeting, PA 19462-1298
Phone: 610-825-6067
Web: www.accenet.org



