TECHNOLOGY MANAGEMENT ( TM )

INTRODUCTION

Defined as an accountable, systematic, approach to ensuring that cost-effective, efficacious, safe, and appropriate equipment is available to meet the demands of quality patient care (ECRI, 1989a).

Technology is an integral part of all major policy and program planning decisions and has become the responsibility of the clinical engineering department.

Electrical safety concerns raised in the early 1970s simulated the initial development of biomedical equipment programs.

From these beginnings  , the levels of clinical engineering responsibility within the health  care environment has evolved to include traditional equipment maintenance functions such as electrical safety, equipment acquisition, repair and maintenance, supervision of service contracts, and computerized equipment control 

In this century, clinical engineering departments will be required to assume ever greater responsibilities, in areas such as technology assessment, strategic planning, and technology management so as to provide the hospital administration with information and guidance regarding the risks, cost-effectiveness, reliability, and maintainability of a wide range of medical devices and equipment.

The overview provides the major activities involved in establishing and supervising any technology management program. It includes:

· the administrative, i.e. policy and financial considerations,

· technical requirements to manage programs in such areas as

· equipment control and maintenance

· technology planning

· acquisition and replacement

· establishing equipment maintenance schedules

· supervising repair services

· service contracts

1.
TECHNOLOGY MANAGEMENT PROGRAM


A systematic approach

Primary goal is to ensure that the most cost-effective methods for the safe and effective operation of medical equipment are utilized.

The stimulus for effective technology management comes from several areas:

· Pressure from both the general public and regulatory bodies to improve the quality of patient care.  This has focused greater attention on quality assurance and risk management activities.

· Potential for hospitals to save money.  The modern buzz word is cost effectiveness (i.e., life-cycle costs).
· Pressure to meet the requirements of accreditation has motivated hospital administrators to employ technology management techniques.
To meet these pressures, medical institutions needs to organize the organizational structure for clinical engineering to play a significant role on the importance of technology management.

A comprehensive program in TM is multidimensional.  Diversity and complexity of such program will be dependent on the skills of the clinical engineers assigned to it.

The program include the following elements (ECRI, 1989a)

· A program to control and monitor equipment performance, include routine performance testing, initial inspection, preventive maintenance, calibration and verification of performance, repair and action on device recalls and hazards.

· A program that accurately and consistently computes and monitors total equipment costs, including in-house costs as well as manufacturer and third party service contracts.

· Involvement in all aspects of equipment acquisition and replacement decisions, development of new services, and planning of new construction and major renovations.

· Development of training programs for all users of patient care equipment and for biomedical equipment technicians.

· A quality assurance program (QA) program relating to technology use.

· Risk management as it relates to technology.

2.
EQUIPMENT CONTROL AND MAINTENANCE

The principal of equipment control is well established and forms basis of technology management concept.

The following represent the basic components of clinical equipment program (ECRI, 1989a)

· Establishment of a complete equipment inventory, control number tagging system, records, and files containing operating and service manuals.

· Initial inspection of all devices prior to placing them in clinical use.

· Periodic inspection, calibration and verification testing, and preventive maintenance of all equipment, either by hospital personnel or outside vendors.

· Equipment repair, including management and integration of outside activities.

· A quality assurance program to deal with hazard and recall notifications and a system to ensure action is taken to correct the problem.

· Detailed strategies for equipment acquisition and replacement.

· A method to evaluate the performance and documentation of each of these functions.

3.
TECHNOLOGY PLANNING, ACQUSITION, AND REPLACEMENT

Technology planning is the method by which a hospital plans for the acquisition of new technology.

Hospitals must plan for the acquisition of new and emerging technologies in order to achieve the best competitive advantage.

Experienced clinical engineers, with their unique combination of clinical and technical expertise, play a major role in hospital technology planning.

Clinical engineering departments should also be considered as essential participants in the planning of new construction and major renovations.

Clinical Engineers have an important role any time clinical or support services are affected by a new installation of equipment or a renovation services.

Clinical Engineers also translate the physical requirements for the optimal operation of clinical equipment into technical specifications.

Act as advisors to hospital management to ensure that all requirements to integrate equipment into the hospital are met.

Technological advances and excessive maintenance costs are the main reasons for equipment replacement.  Equipment is replaced as clinical procedures change and when maintaining the device is no longer cost-effective.

Although equipment users most often provide the perspective on a medical device’s clinical performance, the clinical engineer can provide an equally valuable perspective from the service record of the device.

The log of equipment performance, service costs, and availability of repair parts allows a comprehensive review of a device’s operating performance and thereby helps in making equipment replacement decisions.

4.
TRAINING IN EQUIPMENT USE

Regular training of equipment users is an essential element of any technology-related quality assurance and risk management program.

Vast majority of equipment-related injuries are due to user error, not equipment malfunction (ECRI, 1983)

To reduce user error significantly, medical personnel must be trained in the proper use of the medical equipment they operate.

Clinical Engineers plays an important role in assisting the hospital staff in identification of medical equipment that requires special training and involved in actual training process.

5.
QUALITY ASSURANCE (QA)


Quality assurance is an essential activity in all modern hospitals. 

Due to third party payers, hospitals are required to monitor and document systematically all significant aspects of patient acre, analyse the outcome procedures, and take corrective actions when problems are identified.

Hospitals are required to analyse patient care deficiencies systematically and take corrective measures. 

There is increased attention to quality of care pertains to device related aspects of patient care as well as user-related factor.

6.
EQUIPMENT RELATED RISK MANAGEMENT

Risk management is closely related to both technology management and quality assurance.  Equipment use, abuse, or non use are important factors in many patient incidents. 

Incident reports from both as equipment and a user [respective are an essential component of a comprehensive technology management program.

Clinical engineering department should routinely involved in reviewing all incident and safety reports that involve patient care equipment.

Clinical engineering director, in concert with the risk manager, should develop criteria for identifying equipment-related incidents involving serious injuries or death and should maintain records of equipment-related incidents.

7.
MEDICAL EQUIPMENT MANAGEMENT

Equipment control and maintenance activities are:

· Initial inspection/acceptance testing

· Scheduled maintenance services

· Repair services

· Equipment disposition

Initial inspection/acceptance testing

When a new medical device is received, an initial inspection/acceptance is conducted in order to do the following:

· Verify that all components, accessories, and options listed on the purchase request received.

· Verify the safety and performance features of the device prior to its initial use for patient care within the facility.  Safety and performance should be verified against the manufacturer specification. 

· Record initial performance and safety values, which can be used for comparison during future inspections if questions arise about the device’s performance.

· Satisfy the accreditation requirements.

Maintenance Schedules

· Once the device has been added to the equipment inventory, careful thought must be given to selection of appropriate maintenance schedule.

· Inspections too frequent may degrade device longevity and may not be cost effective.

· Inspections that are not too frequent enough adversely affect reliability, accuracy, and safety.

· A device should be scheduled for periodic inspection, maintenance, or performance verification only if there is good reason to provide such support.

· Appropriate reasons include (ECRI, 1990):

· Reducing the risk of injury to patients, staff, or visitors.

· Minimising equipment down time.

· Avoiding excessive repair costs by providing maintenance at appropriate intervals.

· Correcting minor operational problems before they result in major system failures or inaccurate results.

· Complying with codes, standards, and regulations or the strict recommendations of equipment manufacturers.

Equipment scheduled-support assessment form developed by ECRI provides a good example of documentation required for selection of appropriate schedules.  This type of permits the tracking of significant medical device problems as well as work level and costs associated with them.

A simple scoring system can be established to determine whether scheduled maintenance should be performed and at what frequency.

Equipment management (EM) number = Function + Risk + Required Maintenance

Equipment function falls into one of the following categories: therapeutic (score 8-10), diagnostic (6-7), analytical (3-5), and miscellaneous.

Physical risk considers what the possible consequences might be to the patient or operator if the equipment fails or malfunctions (e.g., patient death, injury, misdiagnosis).

Require maintenance score (extensive 5,4; average 3: minimal 1,2). 

Equipment that is predominantly mechanical, pneumatic, or fluidic usually requires the most extensive maintenance.  These items typically require routine alignment, calibration, or excessive parts replacement. Examples, Ventilators and haemo dialysis machines

Devices requiring only performance verification and safety testing are classified as average maintenance level. Examples: Physiological monitors, Infusion pumps.

Devices that require only a visual inspection are assigned a minimal maintenance level. Examples: Water baths, light sources, and otoscopes.

Scheduled Maintenance Services: can be classified into three basic categories:

· Preventive maintenance: Periodic procedures to minimise the risk of failure and to ensure continued proper operation.  These include cleaning, lubricating, adjusting, and replacing certain parts, but exclude operational maintenance normally carried out by the user (e.g., cleaning defibrillator paddles)(ECRI, 1990).

· Functional testing, performance verification, and calibration: To verify that the equipment is fully operational and performing within reasonable, previously specified limits (AHA, 1988).

· Safety inspection: Electrical safety test – leakage current and ground integrity tests should be carried out.  

Appropriate equipment service is essential to high quality, cost effective patient care.

There are five elements to responsive cost-effective equipment service:

· Competent technicians

· Repair parts

· Service manuals and documentation

· Experience with factory back-up.

· Diagnostic software.

Repair Services

Repair can be defined as trouble shooting to isolate the cause of device malfunction and then replacement or adjustment of components or subsystems to restore normal function, safety, performance, and reliability (ECRI, 1990).

Repair services are offered by manufacturers, third-party providers, and in-house departments, with the extent of repairs varying from circuit board exchange to component-level repairs.

Service Contracts

One of the big functions of clinical engineering department is to manage service contracts.

Level of service includes full service, limited-hour service, limited service, demand service, and depot service.

Monitoring Outside Vendor Service

The vendor’s performance must be monitored to ensure that the hospital receives the services for which it has contracted.

Vendors required to check in and out and provide detail service report.

Repair Parts Management

Effective management of repair parts is essential to the operation of the clinical engineering department.

Prevent overstocking or accumulation of rarely needed or unusable repairs parts.

Repair parts required on a continuing basis should be maintained.

Factors to consider for stoking parts:

· Critical nature of equipment

· Cost of downtime

· Number of units on hand

· Consumption rate

· Lead time

· Cost of the repair parts

· Shelf life

· Age of the equipment.

Equipment Disposition

There are several reasons for disposing of old devices:

· Changes in the standards of care.  New clinical procedures render a device to become obsolete.

· Technological changes in performance criteria or accuracy necessitate the purchase of state-of-the-art equipment.

· Safety factors – increased risk of injury to patients

· Maintenance problems – frequent or expensive repairs and excessive downtime.

· Non-availability of repair pats or service.

· Operational costs – Newer equipment – less maintenance time, use less costly consumable supplies, economical to lease then buy, or more reliable.

8. COMPUTERISED MAINTENANCE MANAGEMENT (CMM)

Equipment control function requires extensive records to comply with regulatory and accreditation requirements.

These records and files must be converted into a meaningful information used to schedule and track work orders, follow-up on repair part requests, and forecast equipment replacement. and locate recalled devices..

Standard informational items for CMM;

· Equipment control/inventory number

· Manufacturer

· Model number

· Serial number

· Manufacturer Code

· Device Code\Device code description

· Vendor

· Vendor code description

· Department code

· Location

· Contractor code

· Risk code

· Purchase date

· Received date

· Installation date

· Warranty expiration date

· Purchase price.

A bar code system automates the data entry and reduces errors due to manual entry.

Improves efficiency as well as overall effectiveness of technology management.

Managing and documenting the activities

Proper use of the data aids productivity, budgeting and forecasting,

Aids documentation requirements of accreditation and regulatory agencies.
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