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Who are USA Clinical Engineers

 Profession by the title of Clinical Engineer (CE)
OUZHIVI > =7 DOEPIR IR

— Coined in mid 1960s by Cesar Caceres, MD, later AAMI Board member

S—H-HtL XEM (BODAAMIEZES) (CLDT. 1960FKHLE(C
S AVASY gV

« American College of Clinical Engineering began in 1990

American College of Clinical Engineering (ACCE) (&£1990(C5%3z

— "A Clinical Engineer is a professional who supports and advances
patient care by applying engineering managerial skills to healthcare
technology." - ACCE Definition, 1992, see http://accenet.org/

DUZHIIVIO2Z7E. TFEBEREENLAT 7HRMICIAIT S ET.
FBEOZE LM LZXDIEMARTT
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http://accenet.org/

Who are USA Clinical Engineers

« Education
HEHRIE
— Typically has at least a baccalaureate (4-year) degree in engineering or
engineering technology from an accredited college or university
— Of ACCE Individual members*, 60% have masters or doctoral degrees

AFHIDIBERFIC(IXRFRIZZET I DIHENHD
ACCEDA > )\—D6EIMELFTZ(FBLISZEEL TS

« Certification & Licensing
EETA TR
— CE Certification desirable after 3 years of experience; 31%* have CCE
— Licensing as a professional engineer (PE) not required
BFEDIRGERN DD ET VNIV = 728%F (CCE) ZEIgd &R

TE. JUZHINI>ZZ T D31%MCCEZRUS LU TLD
PESA > X(FER
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USA Clinical Engineers

PAIBCHFBDOVU DIV F

Number* A#x

 USA CEs est. 20,000
HHKE€20,000 A

e ACCE members ~800
800 A

Work Place** &5
 Hospitals %&bt 70%

e Consultant 15%
a>H)LI>

* Industry % 10%
e Academia #EE 5%

*Sources: PayScale.com, Bureau of Labor Statistics, and CNNMoney research, 2012
**ACCE Body of Knowledge (BOK) 2010 Survey re Health Technology (HT) Definitions & Practices
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USA CES: Activities & Knowledge Base
HADED & 2

PAURTE ZLOEFRSBENERKSTIRIELET.
PIZ(IEER (ERds. PR ShZiFI D) PRSRRTLRE

Categories of CE Work % Time CE Knowledge Category
1. HTM 32.2 1.  Physiological Monitoring
RTEER BEEZSUD
2. Service Delivery Management 16.8 2.  General Med./Nursing Equipment
-U-_ EX}E'{/ \%‘-EE % E%/EE%%
3. General Management 10.7 3.  Surgical Equipment
RE B T
4. Education of Others 10.6 4.  Computers, Networking, IT
BB O2EBa1—%9— Xy D=0 IT
5. Risk Management / Safety 10.6 5. Presentation Skills
DROIFZ—=DAT b BERMR TLEYF—S 3 8Eh
6. CE-IT (Information Technology) 8.0* 6. Anesthesia
E s
1. Testing, Evaluation, Modification 4.9 ARERE .
- o 7.  Medical Imaging
sR, S, (23 I
2. Facilities Management 4.7 $|_1
n ey 8.  Respiratory Therapy
3. Other 1.2 PPN
9. Management Theory
Source: ACCE Body of Knowledge (BOK) 2010 Survey; mymzs

Results of 2015 BOK Survey pending, e.g., expect CE-IT

activity percentages to rise to 20% 10. Medical Terminology, Anatomy/Physiology
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USA CE BOK cCategories of Work Defined
EEERONE

Health Technology Management (HTM)
RTEE (HTM)

Technology, Usability/Compatibility assessment; Product & vendor selection
Kitr. BRAM. EEMEHh (HmitEET)
Device integration planning, Life cycle analysis, Device / system upgrade planning

Wasti—. S IJYADILDh. #es - S AT LDEH

Return on investment (ROI) analysis, HT strategic planning, Capital planning

ERAXIZIRDT. HTEEBZAVETE. FE/EHE
Coordinating device interoperability / interfacing, Clinical systems networking

*&%ﬁ@*ﬁﬁ }Eﬁ Euuri@tZTA;lz‘J I\'j OODL%EI

Project management, Interpretation of codes and standards

EEEHE, O— K R80T

Clinical trials management (non-investigational), EMI / RF (wireless) management

AEREIR, BT/ BIREEIEEIR

CI|n|caI devices use and / or application, Pre-Clinical procedure set-up / testing, Participation in clinical
procedures (e.g. surgery)

EEISEOERCER. ty M7y ERRRR. B2 T 7 L2 ANDOS

Water quality management, lab, dialysis, pharmacy

KEEHE, HHE. B, BF
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USA CE BOK cCategories of Work Defined

FERERDIHE

Service Delivery Management (SDM)
Y—-EXREHEE (SDM)

Technician/ service supervision
EREFEDEE
Service contract management
22
Equipment repair and maintenance, Equipment acceptance & performance testing
BIEA TR, ARG, HEET XA b
Develop test/calibration/maintenance procedures
M¥E. RIE. RTEE
Computerized maintenance management system (CMMS) Administration
> Ea—45—EBI AT LADEER
Parts/supplies purchase and/or inventory management
SPaa. JBFEmMOIBA. TEEE
Technical library/service manuals management
PeEREREAE. Y—EXNYZT17)LEE
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US CE BOK Categories of Work, cont.

FIBEDIE

Product Development, Testing, Evaluation, & Modification
¥, XA b. FHliEciE

Medical device concept development / invention

Rt as @RI/l

Human factors englneerlng Medical device design

*FE?I% EJ?*I%%EODERD

New product testing and evaluation, Device modifications
FrEmT A b EFHM, #EZzdeiiE

Research and development, Product sales / sales support

ﬁﬂn&ﬁﬁ% %%HﬁJb/ﬁﬁjbii%

Product / systems quality management, Regulatory compliance
R/ AT LAMEBEEE., AHIXTIS

Documentation development / management
XELDRFE/EE

Information Technology (IT) / Telecommunications (aka CE-IT)
BRIt/ E=PRE(E

Help Desk / dispatching / call tracking

) jTXU//}ﬂL/U?UH:'. =17

IT management, Telecommunications management
ITEE, =FEEEEE

Integration of medical device data
EEtgER T — DS
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US CE BOK Categories of Work, cont.
EISDDFE

Education of Others
fEDEE

Technician education
KitTEHE

Engineering education
THREE o
Device user / nurse training
ERE/EER DN ——>7
Develop / manage staff training plan
T/ ERARXSY T - hL—Z>J5tE
International HTM education

EFRH R EFEEESRORTEECH T DHE

Facilities Management

JitEa=FED

Building design, Building plan review

BEFHA ET. BE

Medical gas system testing

EEHRS T LT

Supervise / manage / direct facilities management operations
EE/ElH/fER

Facility / utility remediation planning, Emergency electrical power
hosss /B RAd DETE. IFEEIR

Facility emergency preparedness activities

2B fREED

JACE 26" Annual Congress



US CE BOK Categories of Work, cont.

FIBEDIE

Risk Management/Safety

URIDIRZ—ZA N MY

Patient safety, Expert witness, Risk Management

BEALGE. BEA. URIIR—TA2

Forensic investigations, Medical device incident reporting

EEFRE. SRS

Root cause analysis, Failure mode effects analysis

[REIDHr. AEEEDHR

Product safety / hazard alerts / recalls, Incident /untoward event investigations
HmEE., FEMGE, UId-)L. SBHl. BEHRAE

Investigational Research (Human Use), Radiation safety

SAEMFR. EHREE

Fire protection and safety planning,, Infection control, Industrial hygiene
BaN. TZEXIR. RS, EERGE

Work place safety practices, Hazardous materials
BIBIRIRT 2. fBlRiR

Engineering assessment of medical device failure

EEtkas T RO T F8IFHM
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US CE BOK Categories of Work, cont.

FIBEDIE

General Management
DA MR EIE

Staffing, Staff skills / competency assessment

ek & BE 71/ $3AifT D FHi

Budget development / execution, Revenue producing activities
%%/L'f".l'\ EEN T I BUNE

Personnel management / supervision

ANEEE/EE

Performance improvement / CQl, Policy/procedure management/development
geciE/CQL. it/ FiHetE/MFE

Committee management

TESEHE

Business / operation plan development / management

S/ VFEETIEl (&M
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ACCE: Certification System

ACCESRE I

The USA Certification in Clinical Engineering
(CCE) system begun in the 1970s today is under ACCE oversight.
CCERIE (FACCEEEfHRDEB & 1970F(CIBED

The CCE process — for applicants with the right mix of education and
experience — involves written & oral exams on the CE BOK topics introduced
earlier, of a clinical, technical, and managerial nature.

CCENMRIE : BURHE LEBREFF DFIAZZTHRIC. CE BOKN'SD
F5CEER & BEER N D D

A key purpose of certification is to demonstrate the CEs clinical competence -
e.g., ability to partner with physician and nursing leaders to improve patient
care quality and safety - as well as to enhance the CEs ability to manage
complex technologies through their lifecycle alongside hospital business
leaders, at best possible cost.

IEDRE | EEIPCEEMERCRBEOT VREEZEZRE. REEEL

ZHFACEVEEED., OXMRELRE, JUZTHILIZZ>Z7ELTO

ERIKEENZB I D&
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Celebrating 25 years

ACCL.

1990-2015

Expanding the horizons of clinical engineering practice since 1990

ACCE http://accenet.org

Addresses national health technology (HT) & health IT (CE-IT) concerns
EAERT T & FERITSSAR/\DER D #H~

Partners with other health leaders to improve patient safety
BEDLZEZA L SEIMMOERRSZELDORE/\— M —

Over 800 individual leaders as well as 20 organizations, including over 150 internationals
from nearly 40 countries

20D#Ek# & . BO0AUENTEFEL. DB5150A(3400EEFEDZEFENSDEE
60% of our membership is 40 years old and younger as we continue to grow and to attract
younger members
A2 )\—D6ENFA0mUT T, BEEMEZTLD
Historical strong USA educational role; often for leading edge topics and venues
FESEMBRIR AU N TOERENREE ; RAimdD:EE. %% m
Created Advanced CE/HT workshops in 1991, with WHO-PAHO, now provided over 50
week-long seminars to developing country leaders from > 80 countries

WHO-PAHO &ED1991FE NS DIEMRCE/HT D —20 2 3w T ORE. S TE50%BX D —ERIChE
ST=F—Z80EL EDOFRRR EEANRE, o i congress



Typical ACCE Global HTM Seminar
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Managing medical devices by CEs

Syringe pump, Infusion pump Syringe pump, Infusion pump
Mechanical ventilator Mechanical ventilator
Patient monitor Patient monitor
IABP, PCPS IABP, PCPS
Dialysis equipment Dialysis equipment
Incubator Incubator
and other equipment... and other equipment...

American CE teams are able to X-ray, CT,
manage imaging equipment!!
MRI

¢ American CEs have a wide scope of practice.

PAUPDDOIVZHIILVI> DTS, REtiRaEEs/cE. BARD
ERAR TR T K DELWERKGFT CEEZ L CLEXT,
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CE Differences

7 AU EBARDCEDELN

Japan

1. HTM of medical equipment

2. CEs primarily conduct life
cycle management
activities.

3. Oversee technicians who
maintain equipment

4. Not yet
5. Not yet

2.

USA

HTM of medical equipment

CEs primarily conduct life cycle
management activities.

Oversee technicians who maintain
equipment.

Conduct CE-IT, device integration with
electronic medical records.

Conduct medical device alarm safety in
hospitals.

USA CEs have the wider sphere of activity regarding the HTM of medical

equipment than Japanese CEs

5 (C, 7S —ACMDBEFZHS LT, BEFRZHILELED, RRIDEHICETTS—A
BRI AT AFTEETY, HAOEKRTIFRT(E. 75 —LABIHS AT ACE U CTHIEMR(C
BEITINENDDFT, BEZEKTDITHIC. WTERERFOT7S—LBHIZ AT AT

ACCED‘B?/RN%T g_o
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Conclusions

« Japanese CEs operate and maintain high technology medical
devices such as life support systems.

HARCEHITDEARLFR (L. T EEREDL DR ImDERK SR ZEEUFT

« USA CEs primarily conduct life cycle management activities,
Including increasing CE-IT (device integration to electronic health
records), and oversee BMETs who maintain equipment.

PAIVADOIZAIVIDZZTE. EICERESRDS A I D)L EBPERKSSZ
IROERRIEBEDERRZITOET

« Both professions are very important in HTM in the world.
MEEEIC, EEEESRZEEIT DI LTEERICBVWTIFRICEERMETSHD
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