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Introduction
The clinical engineering service may have a variety of names by which it is described. These may be, but are not limited to:
· Biomedical Engineering
· Clinical Engineering
· Clinical Technology
· Health Technology Management
However, in essence the service, no matter what it is called, will deliver clinical engineering services to the organisation. The broadly accepted definition of Clinical Engineering is a sub-speciality within the broader Biomedical Engineering discipline that through its operation, contributes to safe, effective, and economical health care.  Clinical Engineering is primarily responsible for applying and implementing medical technology to optimise healthcare delivery. The role and primary responsibility of a clinical engineering service is management of medical device technology within hospitals and other healthcare facilities, whilst adhering to recognised safety, quality, cost, and efficiency standards. 
Australia does not have a single health system so individual States and Territories manage their Clinical Engineering services in relative isolation.  The National Committee for Clinical Engineering has developed this document to provide direction to the profession by defining the scope and role of Clinical Engineering services and setting standards suitable for measurement and evaluation of performance.  This tool can be used by Clinical Engineers, State and Territory Health Departments or Hospital management or Accreditation bodies.  
The management of the clinical engineering service will show commitment to the safe and effective utilisation of healthcare technology within the organisation and acknowledge this as a key element in the delivery of its service. Demonstration is achieved through clear statements in the organization's and clinical engineering service's goals, objectives and mission, and is further reinforced by the actions of senior management and clinical engineering service personnel.
 Management commitment
The management of the organisation and the clinical engineering service will show commitment to the safe and effective utilisation of healthcare technology within the organisation and acknowledge this as a key element in the delivery of its service. 
[bookmark: _Toc144724205]Scope
The following Clinical Engineering Services Guide two goals:
1. To define the scope and role of clinical engineering in Australian health care organisations, and
2. To define standards suitable for measurement and evaluation.
Depending on the scope of the Clinical Engineering service, a service is expected to meet the general requirements in sections 1 to 4 and any specific requirements listed in Sections 5
[bookmark: _Toc144724206]Background
Australia has had a long and winding road to a national standard of practice for clinical engineering departments. 
Early efforts to develop a standard of practice were assisted by Dr Anthony Easty, Mr Ted McLeod and Dr William Gentles from the Canadian Medical and Biological Engineering Society (CMBES). CMBES had established a standard of practice in 1996 and the collaboration enabled the Biomedical Engineering Focus Group of the Victorian Hospitals Association to formulate a Clinical Engineering Services Guide, a peer review assessment tool and a peer review management plan in 2005.
The standards of practice document, assessment tool and various stakeholder questionnaires were adopted by Engineers Australia’s National Panel for Clinical Engineering (NPCE) and endorsed by Engineers Australia’s College of Biomedical Engineering (CBME) in March 2008.
The current Clinical Engineering Services Guide has evolved from a requirement in New South Wales to formulate a peer review management process with appropriate tools to enable NSW clinical engineering services to conduct peer reviews to satisfy the requirements of the NSW Auditor General. In its formation, it was recognised that an updated Clinical Engineering Services Guide would be required on which to base peer reviews.


[bookmark: _Toc144724207]Relevant standards
Include current versions of:
IEC 80001-1 Application of risk management for IT-networks incorporating medical devices - Part 1: Safety, effectiveness and security in the implementation and use of connected medical devices or connected health software.
AS ISO 14971 Medical devices – Application of risk management to medical devices
AS ISO 13485 Quality management systems
AS ISO 31000 Risk management – Guidelines
AS/NZS IEC 60601.1 Medical electrical equipment. General requirements for basic safety and essential performance. And Part 2 standards.
AS/NZS 3551 Management programs for medical equipment.
AS/NZS 2500 Safe use of medical electrical equipment in health care
AS/NZS 3003 Patient area electrical installations
AS/NZS 4187 Reprocessing of reusable medical devices in health service organisations
AS 2896 Medical gas systems — Installation and testing of non-flammable medical gas pipeline systems. 
[bookmark: _Toc144724208]Relevant resources
Human resources for medical devices, the role of biomedical engineers – World Health Organisation, 2017, ISBN 978-92-4-156547-9 https://www.who.int/publications/i/item/9789241565479
Therapeutic Goods Administration (TGA) website   https://www.tga.gov.au/ 


[bookmark: _Toc144724209]SECTION 1: MANAGEMENT OF THE CLINICAL ENGINEERING SERVICE 
“Clinical engineers use their specialised engineering knowledge in implementing healthcare technologies and strategies in hospitals and other health-care settings. The selection, installation and ongoing support of appropriate technologies and associated equipment used by healthcare professionals are critical to the delivery of safe and effective healthcare” (WHO, 2017). 

The objective of this section is to ensure an appropriate governance structure is in place, where the clinical engineering service has a clearly defined scope of service that is complemented by an educated and safe workforce.   

[bookmark: _Toc144724210]1.1 	Organisational Structure
The clinical engineering service will be integrated into the organisation’s structure at an appropriate level to ensure that it has enough standing and an appropriate profile to allow it to ensure that all medical equipment is researched, procured, installed, commissioned, maintained and disposed of in a cost-effective and cost-efficient manner, to ensure the best possible outcomes for patients and staff.
[bookmark: _Hlk116742902]1.1.1	The clinical engineering service will have a clearly articulated strategic plan which describes how it fits into the broader organisational structure.
1.1.2	The clinical engineering service will be appropriately identified on the organisational chart for the entire organisation that describes its reporting line along with formal and informal reporting relationships. 
1.1.3	The clinical engineering service will have its own organisational chart that illustrates the structure of its operations. 
[bookmark: _Toc144724211]1.2 	Internal Relationships	
1.2.1	The clinical engineering service will have membership on the organisation’s decision-making bodies, including committees and working groups in areas relating to medical equipment, patient safety, clinical training, and facility development. Examples may include, product evaluation, work, health and safety, infection prevention and control, capital works, contracts and procurement, and appropriate clinical streams.  
[bookmark: _Toc144724212]1.3	External Relationships
1.3.1	The clinical engineering service will maintain relationships with external bodies such as industry associations, universities, regulatory bodies (e.g. TGA), standards setting bodies (e.g. Standards Australia), professional associations (e.g. Engineers Australia, Societies of Medical and Biological Engineering in various states) and local health department clinical engineering groups.



[bookmark: _Toc144724213]1.4 	Scope of Services
1.4.1	The clinical engineering service will have a clearly documented list of services which it provides to its client/s, which is shared, reviewed, and approved regularly. This may be expressed as a Memorandum of Understanding (MoU), a service level agreement (SLA) or a service contract.
1.4.2	The list will include: 
· What categories of medical equipment are supported by the clinical engineering service and the basis on which these categories are defined.
· What level of support is provided by the clinical engineering service in each category.
· Who are the clinical engineering service’s customer/s.
· What other sites or organisations are supported by the clinical engineering service. 
· What services, in addition to its core services, can be provided by the clinical engineering service on an ad hoc basis. 
· The role and responsibilities of the clinical engineering service staff and its customer/s.
· What services are not in scope.  
[bookmark: _Toc144724214]1.5	Service Planning
1.5.1	The clinical engineering service will have a strategic plan (3 to 5 year) that integrates with the organisation’s objectives.
1.5.2 	The clinical engineering service will have an annual operational plan with objectives that integrate with the organisation’s objectives. These objectives are measured for achievement and reviewed annually.
[bookmark: _Toc144724215]1.6 	Policies, Goals and Objectives 	
1.6.1	The clinical engineering service will have a current manual of policies and procedures.
[bookmark: _Toc144724216]1.7 	Customer feedback and quality management activities
1.7.1	The clinical engineering service will engage with its clients on a regular basis and document the results of those interactions.  Such engagement may include customer surveys to obtain feedback, comments on service reports, etc. 
1.7.2	The clinical engineering service will use customer feedback for identifying areas for improvement.
1.7.3	Clinical engineering staff will participate in quality improvement (QI) activities 
1.7.4	The clinical engineering service will monitor and document quality improvement activities to ascertain whether the process has led to a genuine improvement for either the clinical engineering service or the clients of the service. Quality improvement activities will be a standing agenda item  at regular staff meetings.
1.75	The clinical engineering service will report annually on all QI activities that have been undertaken. Such report will briefly describe the activity, degree of success and how the results were measured.

[bookmark: _Toc144724217]1.8 	Personnel	
1.8.1	All staff of the clinical engineering service will have qualifications in accordance with the requirements of the State or Territory in which the clinical engineering service operates.
1.8.2	All staff of the clinical engineering service will have demonstrated competence through documented evidence of education, experience, on-going training, and accomplishment to meet the requirements of the position description.
1.8.3	The clinical engineering service will ensure that all existing positions have up-to-date job descriptions, which outline roles, authorities, responsibilities, qualifications, and performance expectations for each role.
1.8.4	The clinical engineering service will conduct and document performance reviews in line with the organisation’s policy.
1.8.5	The clinical engineering service will maintain staffing levels sufficient to maintain the standards of the service required by the organisation. 
1.8.6	The clinical engineering service will use appropriate titles for its staff in line with the organisation’s standards and any State, Territory or Federal legislation in force.
1.8.7	The clinical engineering service will conduct regular staff meetings, with all discussions being recorded in minutes of the meetings. The minutes will be available to all staff of the clinical engineering service.
[bookmark: _Toc144724218]1.9 	Staff Orientation and In-service Education
1.9.1	The clinical engineering service will have a documented policy and process which outlines how new staff are oriented to the service.  
1.9.2	The clinical engineering service will be committed to continuing professional development for its staff by ensuring funding is made available for these opportunities, including:
· Manufacturer/supplier provided training.
· Secondments.
· Conferences, seminars, and short courses.
· Organisation provided mandatory training; and
· The support of individual staff member’s self-motivated professional development.
1.9.3	The clinical engineering service will maintain a register of training courses attended and competencies gained by the clinical engineering staff. 
1.9.4 	The clinical engineering service will maintain a register and ensure currency of manufacturer licences and dedicated software tools.




[bookmark: _Toc144724219]1.10	Facility
1.10.1	The clinical engineering workshops will be located in close proximity to the major users of the service, i.e. operating theatres, intensive care, neonatal intensive care, emergency department. Adequate access for staff and equipment must be provided. 
1.10.2	Satellite workshops may be established in strategic areas such as operating theatres, intensive care units or similar. Remote workshops may be established in other facilities serviced by clinical engineering where appropriate to allow space and access to spare parts in order for the staff to provide onsite service at the remote locations.
1.10.3	The clinical engineering service will be easily accessible for its clients with well-placed signage to guide the way to the department.
1.10.4	The clinical engineering service will have sufficient space to conduct its activities. Space will depend on the scope and size of the service, but should include workshops, office space and meeting rooms.
1.10.5	The clinical engineering workshops will have sufficient test equipment, tools, computers, and access to service documentation appropriate to the clinical engineering service’s roles and responsibilities.
[bookmark: _Toc144724220]1.11	Workplace Safety
1.11.1	The clinical engineering workshops and facilities will be configured for safe operation and will comply with all organisational policies, and any State, Territory and Federal government acts and regulations concerning workplace hazards and staff and visitor safety.
1.11.2	The clinical engineering service will have a structured Health and Safety (H&S) system in place including: 
· Safety Data Sheets (SDS) for all chemicals;
· Job safety analyses for all mechanical processes;
· Safe working practices for all processes;
· Conducting regular workshop inspections; and
· A staff member dedicated as a Health and Safety Officer.
1.11.3	The clinical engineering service will have an infection prevention and control program (policy and procedures) which complies with the organisation’s policy regarding precautions to be taken when working in a contaminated environment and with possibly contaminated equipment.

[bookmark: _Toc144724221]SECTION 2:  LIFE CYCLE MANAGEMENT OF HEALTH TECHNOLOGY
The objective of this section is to provide safe, properly functioning, and readily available medical equipment to the organisation at an economical cost and to provide accurate and current information on medical equipment. It encompasses planning, procurement, acceptance testing, preventative maintenance, repair, modification, and decommissioning of medical equipment.
[bookmark: _Toc144724222]2.1 	Planning for New and Replacement Equipment
2.1.1	The clinical engineering service will lead the planning and management of medical equipment in the organisation, inclusive of funding requirements.  
2.1.2	The clinical engineering service will have a policy document for the planning and management of medical equipment in the organisation.
2.1.3	The policy will clearly articulate roles and responsibilities with regard to medical equipment planning.
2.1.4	The clinical engineering service will have a process for identifying likely future developments in medical technology.
2.1.5	The organisation will have a long-term device replacement program in place for medical equipment, which is informed by the clinical engineering service.
[bookmark: _Toc144724223]2.2	Medical Equipment Procurement
2.2.1	The clinical engineering service will have a high level of involvement and influence on medical equipment procurement decisions. This may be demonstrated by membership on the organisation’s procurement committee and membership on relevant tender committees. 
2.2.2	The clinical engineering service will ensure the purchase of technical training and any specialised service tools/software are considered during the procurement of new medical equipment.
[bookmark: _Toc144724224]2.3	Acceptance Testing 
2.3.1	The clinical engineering service will have a documented process for acceptance and testing to be carried out on the arrival of new equipment. Acceptance testing may be conducted by the equipment manufacturer and if so, the clinical engineering service will have a documented process for reviewing the manufacturer’s test reports. These processes will ensure that the equipment is safe and fit for purpose and conforms to specifications.
2.3.2	The acceptance testing process will extend to all medical equipment including that not owned by the organisation, i.e. loan, leased, trial, consignment, or patient-owned equipment.
2.3.3	The clinical engineering service will have a documented process for identifying and tracking loan, leased, trial, consignment, and patient-owned equipment.
2.3.4  The clinical engineering service shall record the configuration of the individual items of medical equipment in its asset management database.  
[bookmark: _Toc144724225]2.4	Preventative Maintenance and Performance Verification (Scheduled Maintenance)
[bookmark: _Hlk118545238][bookmark: _Hlk118551416]2.4.1	The clinical engineering service will have a documented preventative maintenance and performance verification program, which has been structured to ensure all medical equipment is safe and fit for purpose. This may take into account AS/NZS 3551 or other relevant standards. 
2.4.2  	The clinical engineering service will have a process to monitor and modify, if necessary, scheduled maintenance frequencies consistent with contemporary risk management practices. All decisions made must be documented.
2.4.3	The clinical engineering service will review and track the preventative maintenance and performance verification carried out on all medical equipment regularly to ensure that it has been carried out in accordance with this program. All scheduled maintenance activities will be documented. The program will include loan, leased, trial, consignment, or patient-owned equipment.
2.4.4	The clinical engineering service will have a documented process for deferred maintenance which will allow follow up of any equipment whose maintenance has been deferred.
2.4.5	All scheduled maintenance actions provided by vendors, or third parties will be scheduled, monitored, recorded and reviewed by the clinical engineering service.
2.4.6	If the configuration is modified or the software version updated at any time after acceptance, it shall be recorded in the database and identified on the equipment.  
[bookmark: _Toc144724226]2.5	Repairs (Unscheduled Maintenance)
2.5.1	The clinical engineering service will have a program for receiving and documenting requests from clinical staff who are reporting medical equipment malfunctions, breakdowns, or operator errors.
2.5.2  	The program will include a process for the assessment, prioritisation, and repair of medical equipment. 
2.5.3	The program will include provision for having qualified technical staff available for handling urgent requests after business hours, i.e. an on-call service.
2.5.4	The program will ensure all unscheduled maintenance is documented.
2.5.5  	The program will include processes in place to repair contaminated equipment.
2.5.6	The program will include provision for feedback to be provided to the customer post repair.
[bookmark: _Toc144724227]2.6	Modifications to Equipment 
[bookmark: _Hlk118545490]2.6.1	The clinical engineering service will have a policy relating to the modification of medical equipment and a process to be followed if modification is undertaken.  This shall include the approval by a competent engineer, and sign-off by a responsible authority.  
2.6.2	The process will be followed to ensure that any modification is appropriate and meets relevant legislation and regulations.
[bookmark: _Toc144724228] 2.7	Decommissioning and Disposal of Equipment
[bookmark: _Hlk118545667]2.7.1	The clinical engineering service will have a process for deciding when medical equipment should be decommissioned and disposed of.
2.7.2	The decommissioning and disposal process for medical equipment will be in accordance with any hospital, local health district, State, Territory or Federal policies and regulations.
2.7.3	The equipment will be safely and responsibly disposed of, ensuring all patient and organisational data (including IT network data) is permanently deleted on all medical equipment prior to disposal.

[bookmark: _Toc144724229]SECTION 3 -  ASSET MANAGEMENT
The objective of this section is to ensure the clinical engineering service appropriately captures, records and reports on medical equipment throughout its life, including TGA recalls/alerts or in an adverse event where regulatory reporting is necessary.  
[bookmark: _Toc144724230]3.1	Computerised maintenance management system (CMMS)
[bookmark: _Hlk118550275]3.1.1	The clinical engineering service will have an asset management system for the management of medical equipment assets through their life cycle. The management of medical equipment assets will be by a computerised maintenance management system (CMMS).
3.1.2	The clinical engineering service will have a documented process for identifying equipment that should form part of the CMMS. .
3.1.3	The CMMS data set will include a unique device identifier, and fields, not limited to but including, nomenclature, manufacturer, supplier, model number, serial number, risk rating, date of acquisition, expected useful life, and capital cost. 
3.1.4	The CMMS will allow the scheduling and reporting of all maintenance activities over the life cycle of all equipment.
3.1.5	The CMMS will provide for the generation of routine reports on work orders, performance history reports and other requested ad-hoc reports, as requested.
3.1.6	The CMMS will allow for details of equipment configuration details including software version, MAC address, IP address, etc. 
3.1.7	The CMMS will allow the clinical engineering service to monitor and document, in the device history, the work of third-party organizations for equipment that is within its scope.
3.1.8	The CMMS will provide for the management of test equipment.
3.1.9	The clinical engineering service will have library of technical documentation (in hard and soft format where applicable), to support the maintenance of medical equipment with its scope. The CMMS will provide links to the technical documentation. 
3.1.10	The clinical engineering service shall have a policy for the recording and management of medical equipment configuration settings and software versions. The policy shall be defined and documented.    
[bookmark: _Toc144724231]3.2	Safety Notifications and Recalls
3.2.1	The clinical engineering service will have a documented process regarding notification of medical equipment safety notifications and recalls. 
3.2.2	The safety notifications and recalls process will be informed and support the organisation’s hazard alerts and recalls management policy.
3.2.3	All actions taken (or not taken) as a result of a safety notification or recall will be documented with links to the medical equipment in the CMMS.
[bookmark: _Toc144724232]3.3	Incident Management
[bookmark: _Hlk118551599]3.3.1	The clinical engineering service will have a documented process for managing medical equipment incidents within the organisation.  
3.3.2	The clinical engineering service will have a written policy and procedure which the investigator can follow if required to investigate an incident.
3.3.3  All adverse events, near misses, incidents shall be reported appropriately.  
[bookmark: _Toc144724233]3.4	Medical Equipment Spare Parts and Test Equipment
3.4.1	The clinical engineering service will have a process or plan for stocking and re-stocking of critical replacement and spare parts.
3.4.2	The clinical engineering service will maintain an inventory system for identifying and tracking spare part stocks and for prompting re-ordering.
3.4.3	The clinical engineering service will have a readily accessible budget for ordering urgently required spare parts.
3.4.4	The clinical engineering service will have a policy on substituting alternative replacement parts to those suggested by the manufacturer.
3.4.5   Test and measurement equipment shall be calibrated using traceable standards.
3.4.6   The CMMS or local policy shall identify calibration intervals for test and measurement equipment.


[bookmark: _Toc144724234]SECTION 4 - CLINICAL ENGINEERING SERVICE MANAGEMENT
The objective of this section is to provide direction as to the financial management responsibilities with the clinical engineering service, with a focus on external service providers and ways to continually improve this responsibility.  
[bookmark: _Toc144724235]4.1	Financial Management
4.1.1	The manager of the clinical engineering service will be involved with setting the budget for the service.
4.1.2	The manager of the clinical engineering service will have overall discretion in any expenditure associated with the service’s budget.
4.1.3	The clinical engineering service will operate within its allocated budget.
[bookmark: _Toc144724236]4.2	Management of Medical Equipment Involving External Service Providers
4.2.1	The clinical engineering service will, where applicable, recommend, initiate and manage service contracts for categories of medical equipment, within its scope of services. The clinical engineering service may also recommend and manage service contracts for equipment that it does not manage, e.g. medical imaging equipment or other specialised medical equipment.
4.2.2	The clinical engineering service will have a documented process for deciding if the medical equipment is to be maintained in-house or placed under a service contract.  
4.2.3	The clinical engineering service will maintain a register of all service contracts.
4.2.4	The clinical engineering service will have a documented process to monitor vendor compliance regarding their obligations under the service contracts.
4.2.5	 The clinical engineering service will evaluate vendor performance and contract value for money prior to renewal or extension of all service contracts.  
4.2.6	The process in 4.2.5 will extend to any contractors engaged to undertake any repair, preventive maintenance, performance verification or manufacturing of equipment.
4.2.7	The clinical engineering service will have a process to monitor the work of third-party organisations for timeliness, completeness and accuracy of information.
4.2.8	Processes shall be in place to manage contractor staff appropriately, inclusive of induction and evidence any clearances, vaccinations, licencing, permits or any other requirement as dictated by the organisation or legislation.
[bookmark: _Toc144724237]4.3	Quality Management and Improvement	
4.3.1	The clinical engineering service will have a process to collect and report appropriate metrics, as agreed in conjunction with the organisation and the services’ clients of its service and report those metrics to the organisation’s management and clients of the service.
4.3.2	   The clinical engineering service shall actively assess the data from the CMMS to identify trends and analyse accordingly.  This activity contributes to the continual improvement of the clinical engineering service.     

[bookmark: _Toc144724238]SECTION 5 - OTHER ACTIVITIES
The objective of this section is to capture increasingly common activities within the profession that requires direction.  There may be more activities that a clinical engineering service does in Australia, and feedback on those activities is encouraged to add to this section.  
[bookmark: _Toc144724239]5.1 	Research & Development and Manufacture of Medical Equipment	
5.1.1	If the clinical engineering service carries out any research, development and / or manufacturing of medical equipment, the service will have a governance process in place to ensure patient safety.
5.1.2	The governance process will take into account regulatory compliance and any state or federal regulations in force.
[bookmark: _Toc144724240]5.2	Facility Planning
5.2.1	The clinical engineering service will be involved in the planning of new facilities from single departments to whole of hospital redevelopments. 
5.2.2	This involvement will range across the phases of the build from schematic design, through detailed design, to commissioning and go-live. 
5.2.3	The clinical engineering service will be a voting member of the medical equipment committee, user groups, design review committees and tender/procurement committees.  
5.2.4	Involvement of the clinical engineering service will encompass all elements of the new build including equipment specification, procurement, commissioning, ongoing maintenance, and space planning and review.  Involvement would also extend to review of electrical power (cardiac and body protected areas), medical gases and digital/ICT services. 
[bookmark: _Toc144724241]5.3	ICT and Electronic Medical Record
5.3.1	The clinical engineering service will foster a strong working relationship with the ICT department. This relationship should be formalised by way of a memorandum of understanding, service agreement or similar. 
[bookmark: _Hlk118708878]5.3.2	The formal agreement with ICT will ensure that the clinical engineering service has a shared responsibility in terms of managing ICT based biomedical equipment and their connection to relevant networks. 
5.3.3	The formal agreement with ICT will ensure that the clinical engineering service is consulted when medical equipment with a network connection is procured and integrated into the network.
[bookmark: _Toc144724242]5.4	Cyber Security	
5.4.1	The organisation will have a policy for the management of cyber security which includes medical equipment and their networks. The clinical engineering service will be actively involved in the monitoring and management of all cyber security issues pertaining to medical equipment.
5.4.2	The clinical engineering service will take into account the necessary requirements to ensure the cyber security of medical equipment and networks is considered as part of the procurement process.
5.4.3	The responsibilities for assessment of risk and implementation of cyber security controls will be shared between ICT and the clinical engineering service.
[bookmark: _Toc144724243]5.5	Engagement with Educational Institutions
5.5.1	The clinical engineering service will provide inhouse training on principles and safe use of medical equipment for medical, nursing and allied health personnel within the organisation.
5.5.2	The clinical engineering service will engage with universities and technical colleges offering biomedical engineering courses to ensure that clinical engineering education is included in all courses.
5.5.3	The clinical engineering service will engage with universities and technical colleges offering biomedical engineering courses to assist with student placements for industrial experience and mentoring.
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