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Program Objectives ςAnswers To

ÇAre we investing on unnecessaryTechnology, not needed by Patients?

ÇAre we really using all purchased Technology / Features?

ÇDo we really know how to properly usethe expensive Technology?

ÇAre we investing on Medical Devices more than other similar Hospitals 
(Benchmarking)?

ÇCan we run our Hospitals, offer same values and quality, with less 
Technology?

ÇAre we investing on servicingthe Technology more than normal?

ÇAre we really operating unreliableǘŜŎƘƴƻƭƻƎȅΣ ƻǊ ƻƭŘ ǘŜŎƘƴƻƭƻƎȅΧΦ
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WHOAwareness Campaign ς
EMRC53 report
ÅάWHOestimates that around 50%of medical equipment in developing 

countries is not functioning, is not used correctly, and invariably is not 
ƳŀƛƴǘŀƛƴŜŘ ώǊŜŦŜǊŜƴŎŜ Імоϐέ 
ÅǎŜŎǘƛƻƴ оΦм ά²Ih ŜǎǘƛƳŀǘŜǎ ǘƘŀǘ ŀǊƻǳƴŘ 95%of the medical devices in 

developing countries are imported, much of which does not meet the 
needs of national health care systems and is not used effectively and 
ŜŦŦƛŎƛŜƴǘƭȅ ώǊŜŦŜǊŜƴŎŜ Імрϐέ
ÅǎŜŎǘƛƻƴ оΦм ŀύΣ ά!ŎŎƻǊŘƛƴƎ ǘƻ ²IhΣ ŘƛŀƎƴƻǎǘƛŎ imagingis only required 

in some 20% to 30% of medical cases worldwide, when clinical 
considerations alone are not sufficient to make a correct diagnosis. Of 
those cases that require diagnostic imaging, some 80%to 90% of 
diagnostic problems can generally be solved using basicX-ray and/or 
ultrasound examinations [reference #16]



AAMI Guidebook: 
a practicum for 
Healthcare 
Technology 
Management
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Start with Certification;  cHTMby AAMI (www.aami.org) 
Certification in Clinical Engineering by ACCE
(www.accenet.org)
(CCE Study Guide & Candidate Handbook)

WHO implementation guidebooks

AAMI HTM Levels 

Guide 2014, 

www.aami.org

http://www.aami.org/
http://www.accenet.org/


Effective MD Management 
(from selection to use)

Healthcare Technology 
Management

Assessment & 
Planning

Needs Analysis & 
Strategic Planning

Macro & Micro
Assessment

Acquisition & 
Selection

Pre-Purchase 
Evaluation

Specification & 
Procurement

Acceptance & 
Installation

Utilization & 
Management

Operation, Service &
Maintenance (CMMS)

User & Service
Training

Risk Management & 
Quality Assurance

Monitoring & 
EvaluationCourtesy: Dr. Adham ISMAIL; WHO EMRO



BiomedicalEquipmentTechnician[2]

BMETI: BiomedicalEquipmentTechnicianIτAn entry-level or junior BMET. Works
under closesupervision.

BMETII: BiomedicalEquipmentTechnicianIIτusuallyhasan (2-year)degreeor higher
andseveralyearsof relatedor equivalentexperience. works independently

Sr. BMETIII: highlyexperiencedBMET,Hassubstantialexperienceandmaybe certified
(CBET). Doeshighlyskilledwork of considerabledifficulty.

ClinicalEngineering[2]

is a branch of biomedicalengineeringresponsiblefor the managementof medical
equipment in a hospital; ex.: the acquisition and management of medical device
inventory, supervisingbiomedical engineering technicians (BMETs),ensuring that
safetyandregulatory issues

[2]  Career Planning Handbook; AAMI 2014; www.aami.org 

HTM and BiomedicalEngineering



ÅCOSR; Cost of Service Ratio

ÅCOSR= Total Cost of Expenses         

Total Cost of purchased Equipment

ÅShould be <6% (according to study Cohen et al, AAMI2017)

ÅStill debate on benchmarking numbers(Dr. Wang et al, 2018, article: 
άaŀƛƴǘŜƴŀƴŎŜ /ƻǎǘκ!ǎǎŜǘ ±ŀƭǳŜ ƛǎ bh¢ ŀ ƎƻƻŘ .ŜƴŎƘƳŀǊƪέύ

ÅExpenses = Salaries + Benefits + Dept. consumption + Trainings + Tools 
+ Service Contracts & Labor charges+ Spare Parts
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Tools; Indicators (benchmarking)



ÅThe concept formula

ÅYҐ ңό²ƴϝ[ƴ)*R 

ÅYҐό²м[м Ҍ ²н[н Ҍ ²о[о ҌΧΦΦҌ ²нс[нсύϝw

ÅLŦ Y Җ ¢         Repair

ÅIf K > T         Replace

ÅR is the Repair Cost Percentage, which equals 
to the Total Repair Cost over the Replacement 
Cost 
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Repair / Replacement Algorithm

ÅAvailability / quality of support

ÅReliability

ÅFailure consequences 

ÅFinancial / depreciation

ÅNo equivalent backup

ÅNeed for new Tech or service

ÅΧ



ÅL5is related to when the equipment breaksdown frequently. It has been 
repaired many times but it is still frequently getting defective. Therefore the 
equipment is no longer reliable, expects to break down again, and better not to 
use it on patients. 

ÅL10is when the equipment is important, offers essential services, and its 
utilization level is high. In that regards the equipment should be classified as 
such, and repair/replace logic should consider the importance.

ÅL11is when the equipment belongs to higher risk class as per International 
references, like American Hospital Association AHA or others (ex. Lifesaving 
machines). l25 is when the equipment is not totally depreciated(equipment life < 
expected life time).

Ål26 is when similar alternative back-up equipment is available. Replacing a 
defected equipment which does not have a back-up is more serious than another 
one with back-up available. This logic varies between hospitals, and is device 
dependent.
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Repair / Replacement Algorithm



All hospitalsshouldhavecertaincommonBuildingAttributes.
V Therapeutic (psycho-socially) supportive Environment affects ǇŀǘƛŜƴǘΩǎoutcomes,

satisfactionandsafety: considerationfor Daylight,NoiseΧ
V EfficiencyandCostEffectiveness
V FlexibilityandExpandability(Phasing)
V ControlledCirculationςTrafficStudy
V CleanlinessandSanitation
V Accessibility; proximityto supportareas
V SecurityandSafety
V Sustainability

ά¢ƘŜǊŀǇŜǳǘƛŎEnvironmentshave been proven to be cost-effective by improving patient
outcomes,reducing length of stay, and by enhancingstaff satisfaction,recruitment, and
retentionof staff.έ

HTM and Hospital Planning



HOSPITAL PLANNING AND DESIGNü Zoning 
Plans

üModular 
Design

ü Inter-dept. 
Relation

ü Traffic 
Design 



Stacking
Diagram



HTM and Hospital Planning



Health technology 

Innovation 

Medical Processes (R&D)

Business Processes (Marketing, 

Financing, IT &/or Operating)

Valley of Death
Courtesy: Dr. Adham ISMAIL; WHO EMRO



Medical Device Nomenclatures
WHO is trying to Unify Nomenclature 

worldwide

- existing nomenclatures:

ÅGMDN Global Medical Device 
Nomenclature

ÅECRI - UMDNS 

ÅFDA ςCDRH - UDI

ÅISO 9999

ÅEDMA

ÅMHLW - JFMDA

ÅNKKN




