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The infusion device toolkit, a guide to NPSA publications and contents
                                       
The National Patient Safety Agency has developed a toolkit to help trusts review their exiting device management systems, as well as assess the potential for significant cost benefits and improved patient safety.
	Introduction information pack 
	The pack includes a step by step guide to using the solutions toolkit and an action plan intended to help trusts progress through the steps. 

Each step helps trusts to focus on specific issues relating to purchasing, managing and using infusion devices.

	Purchasing toolkit 
	The purchasing toolkit includes baseline assessments 1 and 2 and signposts the infusion device usability evaluation questionnaire. The baseline assessments promote objective purchasing and help trusts review their existing infusion device stock.

	Centralisation advice and example business case
	The centralisation advice is a guide to developing a business case for an equipment library. The example business case can be adapted by trusts for their own use.

	Equipment library spreadsheet
	The spreadsheet is an example sheet for the fictional trust in the example business case to demonstrate the financial benefits and set up costs of developing an equipment library.

	Economic appraisal indicator
	Explanatory notes and spreadsheet to help trusts   demonstrate the financial benefits and set up costs of developing an equipment library in their own trust. 

	Patient information leaflet
	The patient information leaflet has been developed in consultation with patients and is intended to help staff inform patients and their carers about infusion therapy.

	Full evaluation report

	The full report on the evaluation of findings from the NPSA’s infusion device pilot project work.

	Evaluation – executive summary
	A summary report on the evaluation of findings from the NPSA’s infusion device pilot project work. 

	Frequently Asked Questions
	Frequently asked questions on infusion devices, the NPSA’s infusion device project and the infusion device toolkit.


Purchasing toolkit
Solution 1 (a) 
Purchasing decision-making checklist
(baseline assessment 1)
Solution 1 (b)
Infusion device usage benchmark form
(baseline assessment 2)
Solution 2

Infusion device usability evaluation questionnaire    

Background

The number of infusion device adverse incidents reported to the Medicines and Healthcare products Regulatory Agency (MHRA – formerly the Medical Devices Agency) is increasing yearly. This has been recognised by the National Patient Safety Agency (NPSA) which sponsored a project to identify the root causes of infusion device incidents and establish solutions to prevent their recurrence. The key areas identified by the project as the main root causes of infusion device incidents were:

· Uncontrolled purchasing: Leading to the availability of a wide range of high specification and non-standardised infusion device stock. This contributes to confusion over use, inefficient training delivery, increased costs and patient incidents that can cause harm.

· Uncontrolled management: It is common for infusion devices to be purchased and managed at department, ward or other local level. This contributes to problems such as poor device care and maintenance, staff reluctance to loan their devices to colleagues in other areas – which in turn restricts device availability in times of need. This inefficient management was demonstrated in the pilot site work, which established that 65% of stock was not used for most of the time at all sites. Nevertheless, staff perception had been that there was a shortage of infusion devices.

· Limited or no training: Most training provided by trusts is skills-based and inconsistent. Very few trusts provided competency-based training (including assessment).

What solutions have been identified?

Four solutions have been identified to collectively assist trusts in applying the principles of Buy Right, Manage Right and Use Right to infusion devices. The solutions are equally applicable across a range of other medical devices. The solutions toolkit has been developed, along with other relevant purchasing information. This information is comprehensive and easily accessible via a ‘one-stop’ website: www.pasa.nhs.uk/infusiondevices 

Buy Right

This document addresses solutions 1 and 2: 
Solution 1 (a)
Purchasing decision-making checklist
(baseline assessment 1)

Solution 1 (b)
Infusion device usage benchmark form
(baseline assessment 2)

Solution 2

Infusion device usability evaluation questionnaire    

The purpose of solutions 1 and 2 is to promote the objective purchase and standardisation of infusion devices. 

What do solutions 1 and 2 promote?

Solutions 1 (a) and (b) promote an objective purchasing process that directs stakeholders to make decisions using appropriate, relevant information and data to develop device standardisation. National recommendations and guidelines such as those found in the medical devices Controls Assurance Standards (CAS)
, Clinical Negligence Scheme for Trusts (CNST), Medicines and Healthcare products Regulatory Agency (MHRA)
 and tendering recommendations from the NHS Purchasing and Supply Agency (NHS PASA) underpin this guidance. 

Solution 1 requires two specific baseline assessments to be recorded (assessment forms below):

Solution 1 (a) Establish the existing decision making purchasing system and process.

Solution 1 (b) Identify the scope for development by reviewing existing range, number, models, costs and risk issues around infusion device use. This assessment also provides data to inform solution 3.

These assessments provide a focus for action planning as well as a benchmark against which future developments and progress can be measured.

Solution 2 promotes the sharing of evaluation information on issues relating to infusion device usability. This involves trusts submitting their local evaluation information to the Bath Institute of Medical Engineering (BIME) which will collate and publish this usability data nationally. The purpose of this is to share data with other users. This data will also be shared with manufacturers – to assist them in understanding the user perspective, with the aim of influencing infusion device design. The hyperlink to this form can be found in the solutions toolkit on the website: www.pasa.nhs.uk/infusiondevices
How will these solutions help organisations?

Solutions 1 and 2 promote the need for organisations to Buy it Right. This will be achieved by:

· following objective decision-making processes and promoting standardisation.

· identifying and using key information sources;

· establishing benchmark data against which progress can be measured;

· improving patient safety through reducing associated device management risks;

· influencing manufacturers to improve design features of infusion devices; 

· improving medical devices Controls Assurance Standard (CAS) score;

· providing evidence for CNST reviews to demonstrate that risks are being addressed, which in turn contributes to improving a trust’s overall score.

Who will manage the solutions?

The solutions are part of an information toolkit that is managed through the website. This toolkit was developed by the National Patient Safety Agency (NPSA), NHS Purchasing and Supply Agency (NHS PASA), Medicines and Healthcare products Regulatory Agency (MHRA) and the Bath Institute of Medical Engineering (BIME). 

	1.0 Infusion device purchasing process checklist:

                                               supporting information

	
	Guidance

The baseline assessments are designed to assist the decision-making process when buying infusion devices and help establish infusion device usage issues. They also identify and recommend a number of information sources to support decision making, as well as emphasising the risk implications associated with purchasing.
Rationale: identification of risk prior to purchase

Nationally there has been a yearly increase in the number of reported infusion device related incidents received by the MHRA. In a review of these incidents it was shown that in 53% of cases no cause could be established and ‘no fault’ was ever found with the infusion device. Although difficult to prove, it is possible that many ‘no fault’ incidents could be related to user error.

At trust level, uncoordinated purchasing practices have also been identified 
 
 as the main contributors to the root cause of infusion device incidents. The greater the range of infusion devices (makes, models and specifications) the more likely are incidents of confusion and misuse – with a resultant increase in the risk of adverse incidents. A move towards standardisation would help to reduce a lack of staff familiarity with infusion devices.

It is therefore vital that risks associated with infusion device use are identified before the devices are purchased. Risk is best evidenced through national (MHRA/NPSA) and local incident reporting systems. From this information staff will be able to identify common themes such as over- infusion and under- infusion, lack of training (knowledge and skills) and device management issues. All of these emerging themes contribute to the increased likelihood of incidents. The challenge for the purchaser is to understand what these risks are and then manage them out of the system.

Key risks

· Many types of infusion device available for use. 

· Inappropriate infusion device population not fit for purpose, usually under-specification and/or ageing devices.

· Inefficient management of devices – infusion devices found in many clinical areas are commonly under-utilised. This contributes to unnecessarily high capital requirements. The six pilot sites established that on average 65% of their stock was idle for most of the time. Where there are 1,000 devices in a trust (each device costing more than £1,000) this equates to £650,000 stock cost. 

· Exposure of untrained staff to infusion device use – where there is reliance on transient staff (eg agency or bank staff).

· Wrong selection of infusion devices for a specific application. The device has technical standards greater than those required.

· Poor housekeeping and care of infusion devices, leading to incidents such as battery failure during patient transfers.

· Risk information (from the MHRA or the local reporting systems) not used to inform practice. 

National recommendations

The toolkit promotes national recommendations and guidelines such as those in the Controls Assurance Standards (CAS), Clinical Negligence Scheme for Trusts (CNST), the Welsh Risk Pool Scheme (Welsh Risk Management Standard 30) and tendering recommendations from the NHS PASA. Key messages from these documents are:

‘There is a system in place which ensures that all risks associated with acquisition and use of medical devices are minimised…’ (Medical Devices CAS, CNST Risk Management)

‘There is an environment which ensures, as far as practicable, that all purchasing and supply activity is managed to meet the needs of the organisation through consistent delivery of best value and the appropriate management of risk and complies with relevant statutory requirements…’ (CAS and NHS )

Evidence required to meet outcomes of national guidance 

The evidence is explicit in the national recommendations as produced in the CAS, CNST, NHS PASA and MHRA publications. This guidance includes:

· clearly-defined responsibilities of lead officers and a coordinating medical devices committee (to manage and coordinate the purchasing process);

· clear policy and strategy for device management (rationalisation);

· training, information and instructions on device use;

· device evaluation processes;

· device maintenance and control;

· consistent supplies management;

· audit and use of risk management in purchasing.

Baseline assessments 1 and 2 are designed to assist trusts to establish current performance and provide a focus for action planning and development.




	2.0
	Infusion device usability evaluation questionnaire:

supporting information

	
	As part of the solutions toolkit, an evaluation form has been designed to obtain end-user views on the usability of infusion devices. These views can then be fed back to influence:

 the organisation’s purchasing decision;

 manufacturers and the design process; 

 the purchasing processes of other infusion device users.

Rationale

The infusion of drugs is an increasing area of practice in both hospital and community settings. As patient treatments become ever more complex the risk of adverse events also increases. Over a ten-year period (1990–2000), 6,773 infusion incidents were reported to the MHRA. Around 90 fatalities were reported during this period (ie any incident report where a patient has died and an infusion device was involved in the treatment). 

The MHRA has established that user error in infusion device incidents is almost three times as likely compared to other medical device groups. Approximately one in five infusion device incidents can be attributed to user error. Examples of reported user error include:

 errors in reading syringe, leading to over-infusion;

 confusion during set up of pump (confirmed by pump memory log);

 patients tampering with pump in order to obtain over-infusion;

 error in set up of pump (eg wrong syringe);

 hospital believes user error cause of pump malfunction;

 hospital re-labels pump with wrong identity;

 wrong rate of infusion set;

 administration set misloaded

The range of the examples above illustrates the complexity involved in establishing the root causes of incidents. It is also clear that the evaluation of infusion devices before purchase could play a significant role in reducing these errors – by avoiding devices that are highly technical, confusing and generally not user-friendly. 

Infusion devices are evaluated in a range of healthcare settings. The MHRA produces Device Evaluations, summarising structured reviews on a wide range of equipment, including infusion devices. Hospitals and other healthcare organisations also carry out frequent informal local device evaluations (eg following equipment trials). These evaluations are generally used by organisations (trusts) to inform purchasing. 

Manufacturers usually supply infusion devices for trials because they want the organisation to buy their products and often they do not get structured feedback on their products’ performance. With little or no evaluation of device trials, learning opportunities for manufacturers are often missed altogether. This might explain the continued production of high-specification devices – despite users preferring devices that are simple to use with a minimum of functions. Clearly there is a gap in understanding between what is required and what is actually provided.

Nevertheless, mechanisms do exist which, with improved coordination and management could facilitate the sharing of this information on a national scale. NHS PASA, in conjunction with the MHRA and BIME, are well positioned to develop processes that will manage this information effectively – to support purchaser decision-making and influence design in the longer term. 

The usability questionnaire can be found at: www.pasa.nhs.uk/infusiondevices


BASELINE ASSESSMENT 1

A decision-making checklist: 

Establishing purchasing processes and systems


	1.0 Personnel
	NOTES
	YES
	UNSURE
	NO

	Is there a trust board member with responsibility for medical device management? 
	1
	
	
	

	Is there a medical devices purchasing committee?


	2
	
	
	

	Are all stakeholders involved in the purchasing decision-making process?
	3
	
	
	

	2.0 Framework/directives
	
	
	
	

	Is there a medical devices policy or a set of guidelines covering the purchasing process?
	3
	
	
	

	Does the policy recommend standardisation?  


	3
	
	
	

	Does the policy provide guidance on device replacement?


	1
	
	
	

	Does the policy recommend centralisation?


	4, 1
	
	
	

	Does your organisation have a limited list of approved infusion devices?


	3
	
	
	

	Does your organisation have standardised infusion device documentation and procedures?
	3
	
	
	

	Has your organisation improved its score over the last three years in addressing the medical devices Controls Assurance Standard?
	1, 2
	
	
	

	3.0 Information review
	
	
	
	

	Is information supplied by the following organisations used to inform the purchasing process?
	
	
	
	

	· Medicines and Healthcare products Regulatory Agency (MHRA) or
	3, 7
	
	
	

	· Bath Institute of Medical Engineering (BIME)
	3, 7
	
	
	

	· NHS Purchasing and Supply Agency (NHS PASA)
	5
	
	
	

	Has an audit of existing stock been carried out to establish infusion device sufficiency and utilisation?
	6
	
	
	

	4.0 Applying risk assessment principles
	
	
	
	

	Are infusion device adverse incident report summaries, from within the organisation, used to highlight areas of risk and inform purchasing?
	6
	
	
	

	Is there a process to circulate MHRA incident reports within the organisation and would all staff be aware of them and take appropriate action? 
	7
	
	
	

	Is competency-based training available to clinical staff within the trust and are staff being actively trained and assessed?
	8
	
	
	

	Are clinical engineering personnel trained prior to the commissioning of infusion devices?
	9
	
	
	

	5.0 Tender development
	
	
	
	

	Has there been a tendering exercise for infusion devices within the last seven years?
	10
	
	
	

	Does your organisation use a pre-purchase questionnaire (PPQ) when buying new devices? 
	11
	
	
	

	Does your organisation use a device specification that considers infusion device safety features when purchasing devices? There may be more than one specification (eg critical use or general use criteria).
	12
	
	
	

	6.0 Device usability
	
	
	
	

	Are infusion devices evaluated by clinical staff prior to purchase? This involves clinicians using a device in practice for one or two months and providing an evaluation at the end of this period. 
	13
	
	
	

	Do you have a structured evaluation process?


	13
	
	
	

	Do you have a standard evaluation form?


	13
	
	
	

	Are results of the evaluation made available to manufacturers?


	13
	
	
	

	Do you share evaluation information with other organisations?


	13
	
	
	

	7.0 Establish the number of YES, NO and UNSURE answers in each column. The totals will give an indication of areas that need addressing and will help you develop an action plan. (Review score after 6 months.) 
	
	YES
	UNSURE
	NO

	Baseline score
	
	
	
	

	Review score (+ 6 and 12 Months) 
	
	
	
	


All UNSURE and NO scores will form the basis of your action plan

Notes

1. NHSLA Controls Assurance Standard: Medical Devices Management, Criterion 1.

2. NHSLA Controls Assurance Standard: Medical Devices Management, Criterion 2.

3. Medicines and Healthcare products Regulatory Agency: Device Bulletin 98 (01) The Management of Equipment in Hospitals and the Community.

4. The agencies mentioned above provide information and guidance on various aspects of device management and use. Device Evaluations and Bulletins (MHRA) are available free to trusts via the internet and as hard copy. On behalf of the MHRA, the Bath Institute of Medical Engineering (BIME) has produced a website to display all infusion device evaluation information, the link for which can be obtained via the NHS PASA infusion device website.

5. NHS PASA also provides a range of purchasing/tendering advice on their website.

6. Audit needs to be an integral part of the purchasing process. It is important that organisations understand what the sufficiency of their stock is (is the stock appropriate for its purpose?). It may be that a high percentage of stock is more than seven years old. This could be inappropriate for the required use – eg low-specification devices being used in a neonatal intensive care unit.

7. Organisations should have an appointed MHRA liaison person whose responsibility it is to coordinate the circulation and appropriate actions to MHRA incident reports. You should be satisfied that clinical staff can gain access to these reports (as for note 3).

8. Competency training should be formalised and certificated. Training and attendance records should be available (as for note 1).

9. Technical training for clinical engineering staff should be incorporated as part of the tendering specification and provided by the supplying company (as for note 1).

10. If there has not been a tendering exercise within this time it is possible that a non-standardised stock of infusion devices is available for use. Non-standardised stock increases the risk of user error.

11. The PPQ provides technical information and will inform the tendering/purchasing process. You are directed to the NHS PASA website which provides advice and a specimen PPQ form. 

12. It is important for organisations to have a device specification that meets their needs. This will prevent the purchase of over-specified devices that have the potential to be confusing and lead to user error. You are directed to the NHS PASA website which provides advice and a specimen PPQ form.

13. Infusion devices should be tested and evaluated by users prior to purchase. It is important that devices are intuitive as well as meeting the specification requirements of the organisation. Evaluation does not always occur, leading to evaluation information not being used and shared effectively. User views should also be fed back to manufacturers to provide them with information to influence future design. You are directed to the NHS PASA website from where you can access a standardised evaluation form and device specification advice. 

There are a series of web links to all the information sites identified above; these can be found on the infusion device front page on the NHS PASA web page: www.pasa.nhs.uk/infusiondevices
BASELINE ASSESSMENT 2
Establishing infusion device usage


Purpose of baseline assessment 2:

To establish data that can provide an evaluation benchmark against which the impact of solutions can be measured. Assessment will cover areas including infusion device stock, device range, maintenance, incidents review (risk management) and cost. A baseline must be determined prior to solutions implementation. Data collected from this assessment should also be used to inform solution 3.

-----------------------------------------------------------------------------------------------------------------------------------------

Assessment 

Please record the model and number of each infusion device, as well as their costs, within your organisation. This should include all syringe, volumetric, PCA and ambulatory devices. 

Information source: Trust asset register, engineering asset register or supplies department.

	Infusion device description by type
	Model
	Total available
	Unit cost when bought (£)
	Total cost (£)

	eg Anyone’s syringe pump
	Ex C lent 1
	100
	1,300
	130,000

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Other notes and additional comments:




Assessment

Please record the make, number and cost of infusion device administration sets used within your organisation. Because more than one administration set can be used with one infusion pump you are directed to record the consumable support for the three most commonly used sets for a specific device. You should include sets used with both syringe and volumetric pumps.

Information source: supplies department; clinical engineering, electro bio-medical engineering (EBME).

	Infusion administration sets:

description
	Manufacturer code
	Total used
	Unit cost (£)
	Total cost (£)

	eg Anyone’s volumetric pump
	ABC 23456
	10,000
	1.00
	10,000

	1


	
	
	
	

	2


	
	
	
	

	3


	
	
	
	

	1


	
	
	
	

	2


	
	
	
	

	3


	
	
	
	

	1


	
	
	
	

	2


	
	
	
	

	3


	
	
	
	

	1


	
	
	
	

	2


	
	
	
	

	3


	
	
	
	

	1


	
	
	
	

	2


	
	
	
	

	3


	
	
	
	

	Reprint this sheet to continue if required
	
	
	
	


	Other notes and additional comments:




Assessment 

Identify the total number of adverse incidents involving an infusion device during a one-year period. You should break this down further by emerging common themes.

Information source: risk management: adverse incident database.

	Adverse incidents


	Number
	Notes/additional comments

	The total number of trust infusion device adverse incidents reported over a one-year period.
	
	

	
	
	

	Nature of incidents 

(breakdown of above)
	Number
	

	over-infusion


	
	

	under-infusion


	
	

	user error


	
	

	device error


	
	

	other (describe)


	
	(eg tampering)

	other (describe)


	
	

	other (describe)


	
	

	other (describe)


	
	


	Other notes and additional comments:




Assessment

As part of the assessment you should carry out an audit to establish reliability and maintenance issues associated with infusion devices. The audit should review a snapshot of ten randomly selected infusion devices which are at least one year old. The data recorded should be from over a one-year period for the first two areas identified below. One of the reasons for doing this is that MHRA data identifies that in over 53% of infusion device incident reports they receive, no cause or fault is identified. Infusion devices are frequently cited as the cause of incidents, but the devices are rarely found to be at fault. The next two sections require data from the entire stock. 

Information source: clinical engineering/EBME departments

	Fault log/maintenance issues
	Numbers
	Additional notes

	Total number of faults/ failures reported in ten randomly selected infusion devices over a 12-month period. 
	
	For the purpose of this snapshot audit focus on volumetric and syringe pumps only, as these are most commonly used.

	Total number of NO FAULTS FOUND (following a reported ‘failure’) in the ten randomly selected devices identified above.


	
	

	
	
	

	Number of damaged devices (from being dropped etc) requiring new parts. Identified from all maintenance records.


	
	This reflects management issues such as poor storage facilities and handling (in wards/departments) and housekeeping practices (cleaning devices, battery charging etc).



	Total number of infusion devices that are over ten years old. Include syringe, volumetric and ambulatory infusion devices. Identified from entire trust stock.


	
	This could indicate a risk if such devices are used to infuse high-risk drugs.


	Other notes and additional comments:




The data gathered from baseline assessment 2 above should indicate the scope for development of management systems within your organisation. It should also be used in conjunction with the economic appraisal spreadsheet supplied within the toolkit. This will assist you to develop the business case argument for centralisation and related device management issues.

The National Patient Safety Agency

We recognise that healthcare will always involve risks. But that these risks can be reduced by analysing and tackling the root causes of patient safety incidents. We are working with NHS staff and organisations to promote an open and fair culture, and to encourage staff to inform their local organisations and the NPSA when things have gone wrong. In this way, we can build a better picture of the patient safety issues that need to be addressed.

The National Patient Safety Agency

4 - 8 Maple Street

London

W1T 5HD

www.npsa.nhs.uk

Tel:  020 7927 9500

Fax:  020 7927 9501

Published by the National Patient Safety Agency 2004©

This document is written in the following context: 
 
It represents the view of the National Patient Safety Agency, which was arrived at after consideration of the evidence available. It is anticipated that healthcare staff will take it into account when designing services and delivering patient care. This does not, however, override the individual responsibility of healthcare staff to make decisions appropriate to local circumstances and the needs of patients and to take appropriate professional advice where necessary. 
 
© National Patient Safety Agency. May 2004. Copyright and other intellectual property rights in this material belong to the NPSA and all rights are reserved. The NPSA authorises healthcare organisations to reproduce this material for educational and non-commercial use. 
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� Trusts in Wales are covered by the Welsh Risk Pooling Scheme.


� The Medical Devices Agency and Medicines Control Agency merged into a single agency on 1st April 2003: the Medicines and Healthcare products Regulatory Agency (MHRA)





� National Patient Safety Agency, Infusion Device Scoping Study, 2002.


� Design for Patient Safety, Design Council and Department of Health, 2004
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