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Executive summary
Call assessment and prioritization is a key task for ambulance services enabling the efficient use of resources and the dispatch of a response appropriate to the clinical urgency and need of the call. 
We have investigated the use of a new prioritisation and assessment system, NHS Pathways, in one ambulance setting, North East Ambulance Service NHS Trust (NEAS). NHS Pathways facilitates the management of emergency and urgent ambulance calls and allows a range of dispositions, including non-ambulance response, to be assigned from a single assessment by non-clinical call handlers.
The objectives of the study were to;

· assess the robustness of system development, training and quality assurance processes

· summarise the performance of NHS Pathways in normal operational practice in terms of the proportions of calls assigned to different categories of urgency and call processing times

· measure the accuracy, efficiency and safety of NHS Pathways 

· assess any potential risk associated with the system by identifying adverse events
A number of methods have been used to meet these objectives. A combination of interviews, discussions and review of documents describing development processes were used to assess the integrity of the system and to identify the practical issues that arise as a consequence of introducing a new call assessment system. Operational performance was measured using details of 80,000 calls made during the time period May – July 2007. Safety and accuracy have been assessed using call details and clinical information from the Patient Report Forms completed by attending ambulance crews for 40,000 calls during the same time period. 

The main findings of the study are:

· NHS Pathways is a well structured, evidence based system that uses symptom descriptions to guide call handlers along robust clinical decision trees. The system had been comprehensively reviewed prior to this study and assessed as fit for purpose in an ambulance service setting. There is a detailed reporting system that records each step of the assessment process providing a clear audit trail for every call.
· Overall the system was well liked by users. The on screen information available during a call and the comprehensive care advice that can be given to callers were particularly valued. A standardized training programme and ongoing performance review and monitoring have been implemented to ensure consistency in assessment. However we did find variation in call handler performance in terms of the proportions of calls assigned to different response categories.
· NHS Pathways assigns 10% fewer calls to 8 minute (category A) when compared to other English ambulance services. Ten percent of calls are assigned to a delayed (1 hour) or non-ambulance (category C) response. At present only 3% of calls are assigned to alternative responses although there is scope to improve this. Call processing times are short with a median total time of 2 minutes 20 seconds.

· The risk of under-triage, that is assigning a category B or C response to calls requiring a category A response is low with an estimated under-triage rate of 0.034% or 1 call in 2583. For serious under-triage (category C requiring a category A response) the estimated rate is 0.008% or 1 call in 12269. 

· The proportion of true category A calls as been estimated as 10.5% compared to 29% allocated by NHS Pathways. The bulk of calls are assigned to a category B response and we have estimated that a substantial proportion of these calls can be safely re-allocated to a category C response. 

· The study has been limited in its scope to investigate outcomes for calls where a non-ambulance response has been assigned. Internal monitoring by NEAS has shown that no serious adverse outcomes have been reported since NHS Pathways has been in operation and 600,000 calls have been processed.

NHS Pathways appears to be at least as safe as the current alternative call assessment and prioritization system in use in England and we have found no evidence to suggest that NHS Pathways is should not be used in an ambulance service setting. We cannot, however  judge whether NHS Pathways is, overall a better system than the alternative and a primary research study to measure and compare the clinical and cost effectiveness of both systems is needed to answer this question.
1. Introduction

NHS Pathways is a prioritisation and assessment system developed to assist in the management of telephone calls requesting emergency and urgent medical help. One possible use of the system is the management of ambulance emergency calls. The Medical Care Research Unit at the University of Sheffield, in collaboration with the University of Southampton and Swansea University have been commissioned by the Department of Health to conduct an evaluation of the safety and effectiveness of NHS Pathways in an ambulance service setting. The study site is North East Ambulance Service NHS Trust (NEAS).

The objectives of the study are to;

· summarise the performance of NHS Pathways in normal operational practice in terms of the proportions of calls assigned to different categories of urgency and call processing times

· measure the accuracy, efficiency and safety of NHS Pathways 

· assess any potential risk associated with the system by identifying adverse events

· assess the robustness of the processes used to develop the system

· evaluate the training and quality assurance processes of NHS Pathways

· measure call handler performance

· assess user views of the call assessment process and outcome

This report provides the findings of this study. 

1.1. Background to call prioritisation

Since 1996 following a Department of Health review of ambulance service response time standards1 emergency calls to the ambulance service have been prioritised according to the urgency and seriousness of patients condition. Currently emergency calls are prioritised to one of three levels of response:

1. Category A - Life-threatening emergencies, of which 75% should be responded to within 8 minutes

2. Category B - Serious conditions, of which 95% should receive a response within 14/19 minutes

3. Category C - An unspecified but appropriate response for calls with no immediate clinical need. The response to category C calls is decided on a local service basis.

Ambulance services also provide a response to requests from other health professionals, principally General Practitioners, for assistance and transport. Historically these urgent calls were distinguished from emergency calls in that the requesting health professional rather than the ambulance service specified the time frame of the required response, usually in terms of hours rather than minutes. However, since April 2007 these urgent calls have also been prioritised by the ambulance service and so can also be allocated a category A or B response as well as delayed responses.

Prioritisation of 999 ambulance calls has now been in operation for almost 10 years. The process of call categorisation has been facilitated by the introduction of computerised Emergency Medical Dispatch (EMD) systems to ambulance service control centres. The system provides a structured set of questions which call handlers use to assess the urgency of the call. At the end of the call a dispatch code is assigned based on clinical condition and urgency. This is then used to direct the type of response required. At present the Advanced Medical Priority Dispatch System (AMPDS) is the service standard system although the Criteria Based Dispatch (CBD) system has also been used. 

The introduction of EMD to ambulance control services has been a significant step forward in changing service delivery to one that is more clinically appropriate to the needs of patients with a wide range of conditions. However, a number of problems remain that impede the ability of ambulance services to manage their resources to best effect for patients. These include;

· Unexplained variation between ambulance services of the proportions of 999 calls categorised as category A, B and C, even using the same prioritization system

· Significant over-triage, that is allocating calls that need a less urgent level of response, to category A and persistent difficulties in identifying truly life-threatening conditions

· Similarly, difficulties in identifying low priority calls that may be suitable for an alternative response to a lights and sirens emergency ambulance.

In respect of category A calls the Medical Care Research Unit has conducted work for DH and found that of a large sub-sample of the most serious category A calls in which the patient was reported during the 999 call as unconscious or not breathing or with acute chest pain 11.5% did not need to be transported to hospital and a further 32% were discharged from A & E the same day. These findings highlight the difficulty of identifying the true needs of patients on the basis of 999 caller information2. This study demonstrated that only a small proportion of calls prioritised as category A have a truly life-threatening, time dependant condition and that the current methods of prioritisation are not sufficiently sensitive to identify the small number of critical cases that require the fastest response.  The most recent DH policy document on NHS Ambulance Services has clearly recognised there is an urgent need for “better ways of identifying the 10% who really need an emergency response”. 3

There are similar concerns about the ability of priority dispatch systems to identify suitable low urgency (category C) calls that may benefit from responses other than a lights and sirens ambulance.  This issue has become more pressing with the change in policy that has allowed ambulance services and commissioners of services to develop and agree local response options for management of category C calls.  Research has shown that for some non-urgent 999 calls patients are taken to hospital and then discharged with no or minimal treatment4. Primary or self care may be more appropriate ways of managing these conditions and one way of determining the type of care required would be to provide a more detailed telephone assessment that could then appropriately direct and refer patients.  This approach is also problematic. Work recently completed that has evaluated the use of the NHS Direct telephone assessment service as an alternative response for category C calls has found that, whilst this has the potential to be a very cost-effective service, there is also a high return rate of calls passed for further assessment back to the ambulance service.5 This again highlights the difficulty of identifying calls that can most benefit from an alternative response.

The EMD systems used so far were designed to categorise calls on the basis of a simple two level assessment of need; level of care (ALS or BLS) and speed of response (lights and sirens or not).  However, they have been used within the UK to try and prioritise calls into specific time based categories, a process they were never designed for.  In addition, the range of response options available to ambulance service dispatchers is now much greater.  EMD systems are increasingly being used to try and match patients’ clinical needs to the most appropriate response although this is not the system’s intended purpose.   It is becoming increasingly clear that a more sophisticated approach is needed to the assessment of patients needs at the time of the emergency call and the subsequent care delivery response.  The providers of AMPDS have begun to address this issue with the development of a secondary system that allows carefully chosen category C calls to be transferred within the ambulance control room to a nurse or paramedic for further more detailed clinical assessment. This system is already in operation in some ambulance services. Other services have also introduced secondary clinical assessment systems using either the NHS Direct Clinical Assessment system or a stand alone such as TAS.  

Alongside these initiatives has been the development of a new prioritisation and assessment system - NHS Pathways. The purpose of this study is to evaluate the development of NHS Pathways and assess the safety and accuracy of the system in an ambulance service setting.

2. NHS Pathways development 

In this section we have described and assessed the development of NHS pathways, and the way in which it has been designed to manage emergency ambulance calls. The objectives for this part of the study are to:

· Describe the NHS Pathways system

· Examine the processes used to develop NHS Pathways as a clinical assessment system

· Examine the system testing process prior to implementation in a live setting

· Describe the processes in place to ensure system resilience

2.1. Background to the development of NHS Pathways

NHS Pathways originated as a result of concerns about clinical performance and costs of triage in out of hours services and NHS Direct. It was initially an NHS Direct project and was intended to become a ‘second generation’ triage system for use by nurses. A clinical development team encompassing system design and operations was brought together by the then DH Project Lead for NHS Direct.

It was realised that the NHS Direct approach, with the focus on triage mainly done by nurses, might be too costly and not be sustainable in the out of hours and broader urgent care clinical situation.  The NHS Pathways Development Team (PDT), response to this was to explored how call handlers might offer the basis for triage of all urgent and emergency calls. Those in ambulance service control rooms were already proven as a group of key decision makers in the triage process and if successful, such an approach might offer cost effective, common assessment of all urgent and emergency calls. 

Though NHS Pathways remained an NHS Direct project, the focus therefore shifted from one which used the clinical decision making skills of nurses to the development of more structured triage which explored how far the assessment by non-clinical, but specially trained, call handlers could be extended.  The key role for nurses continued but at a higher and more supporting level. 

Recently, the NHS Pathways Development Team has moved to Connecting for Health.

NHS Pathways has developed into a triage and assessment system that can be used, at different levels, by both non-clinical call handlers and by nurses. It was introduced as a system for assessing out of hours primary care calls in West Hampshire in 2005 and as an ambulance service call prioritisation system in North East Ambulance Service NHS Trust in December 2006. 

NHS Pathways uses a solely symptom based approach to call assessment. This is in contrast to AMPDS and CBD that use a combination of symptom (e.g. chest pain, unconsciousness), specific condition (e.g. diabetes, pregnancy) or incident type (e.g. fall, road traffic accident) as prompts for assessment. 

In terms of the requirement to adhere to the structure and wording of the system the NHS Pathways Development Team consider the system for ambulance use to lie between AMPDS and CBD. The former uses highly structured protocols which, to maintain safety and performance quality, allow no deviation by the call handler and require each question to be answered and a response recorded before proceeding to the next. In contrast CBD uses statements as prompts and allows the call handler a high degree of flexibility, and hence subjectivity, in their choice of questions and recording of answers during the assessment process. NHS Pathways provides more structured prompts and questions that must be answered as the call handler proceeds down any given pathway but not all questions have to be asked or answered, allowing some flexibility.

The other main difference between NHS Pathways and the current EMD systems is that the assessment process results in a disposition code assigned to a specified course of action. The range of options available to the call handler as a disposition for the initial call to the ambulance service is much greater with 75 disposition codes although, as the system is also used for out of hours call assessment not all of these are applicable to ambulance service. These include alternatives to dispatch of an ambulance such as referral to other health professionals, advice to contact other health professionals within different time scales and advice to attend A&E using alternative transport. Alternative dispositions can be generated in services using AMPDS but this requires transfer of the call and a second assessment.

2.2. Assessment of NHS Pathways development

2.2.1 Methods

NHS Pathways has already been subjected to a comprehensive series of reviews, including independent reviews, testing and risk assessments prior to gaining permission allowing the system to be used in live settings. We have included supporting documents supplied by the NHS Pathways Development Team (PDT) which provide a comprehensive description of these processes in this report (appendices 1-3). It was not necessary for us to re-assess these processes as they have already been carried out in a much more robust and detailed way than the scope of this evaluation will allow. We have provided a summary description of the system and its development. In addition the project leader (JT) attended a PDT review meeting, has held several discussions with senior members of the PDT and was given access to the NHS Pathways website including access to all of the system components which detail the development of individual assessment pathways. This has allowed us to examine the underlying system architecture and evidence base to confirm the system descriptions provided by the PDT and where appropriate we have highlighted issues that may require consideration as NHS Pathways continues to develop. Consideration has also been given to system resilience and the support that would be required should NHS Pathways become available to other ambulance services.

2.2.2 The NHS Pathways System

NHS Pathways uses a medical, symptom based approach to assessment of clinical problems. The PDT provided a full description of NHS pathways development (appendix 2). The main features outlined in this document are summarised below ;

The NHS Pathways clinical content comprises:

1. Individual flows of linked questions which are age and gender specific. The flows follow a defined architecture, reflecting the medical model for assessing symptoms. ‘Gate’ questions determine the individual caller’s path through the questions. Each flow comprises a main core with additional side ‘stems’ to explore the presence of particular conditions. If a particular stem is completed with no sign of the conditions it covers, the caller returns to the main stem at a defined point for continued assessment.

2. Complete documentation of all clinical conditions considered for every flow.

3. A detailed evidence base for every individual question, and for the inclusion of all conditions considered in every flow.

4. A full database of care advice for delivery over the phone as follows:

· In-call advice for delivery during a call to manage the situation – for example CPR.

· Worsening advice – where the call reaches a primary care end point and the caller is advised to look out for signs of worsening in the interim period before primary is accessed.

· Interim advice – where a non-emergency end point is reached, and advice on managing symptoms in the interim period before non-emergency ambulance or primary care response is delivered. For example: pain relief advice.

· Home care advice – where a call is defined as suitable to be cared for by the individual at home and detailed care advice is provided to support the patient in looking after themselves. This is used primarily in the OOH setting.

NHS Pathways currently comprises three modules which are defined as follows:

Module 0 – Immediate and imminent threat to life. This module covers the vast majority of the ambulance service business, and provides assessment of the need for the despatch of 8 and 19 ambulances. In essence, this is the part of NHS Pathways that is performing the same tasks as AMPDS, albeit in a totally different way and with more detailed assessment.

Module 1 – Symptom based assessment, after obvious immediate threats to life have been excluded in Module 0. This module primarily refers to primary care and home care dispositions though may lead to some 8/19minute dispatches where conditions deteriorate, or additional information becomes apparent during a call. In the ambulance setting, Module 1 provides the alternative dispositions for non-emergency calls. In essence this part of the system is seeking to divert what would be Category C calls to other more appropriate end points.

Module 2 – Nurse assessment module where there is no obvious emergency, but the call is complex or has arrived at a home care disposition. The call is transferred to a nurse for further assessment or provision of care advice accordingly.

The end product is a computer based structured assessment system that can be used by non-clinical call handlers to assess requests for ambulances and arrive at a disposition appropriate to the urgency of the call. The system is embedded within the ambulance service Computer Aided Dispatch (CAD) system and therefore links the NHS pathways call assessment process to call activity and ambulance dispatch information. Within NEAS the system is also linked to a Capacity Management System (CMS) that allows the option of dispositions to primary care or other community bases services. NEAS have also introduced Clinical Nurse Supervisors into the control centre who can provide further more detailed clinical assessment of calls assigned to dispositions of further nurse advice by the initial assessment using the Module 2 component. These options are only available to the call handler when they are operational.  Figures 1 - 5 show examples of the screens a call handler will progress through.

Figure 1– Front page of NHS Pathways
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Figure 2 – Initial questioning screen
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Figure 3 - Question screen showing accumulating answers to right and prompt box for free text answers
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Figure 4 - body map and pathway selection screen showing key points
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Figure 5 – Advice screen
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Throughout the assessment a comprehensive call report is generated detailing each step of the process and the time at which it occurred. The system archives this report for every call providing a very detailed information system that can be used to review individual calls and generate reports for performance management and monitoring. A detailed summary of the reporting functions of NHS Pathways is given in appendix 1.  

Observation of the system in use and the quality and accuracy of the NHS Pathways data provided by the system for our independent analysis of call processing has demonstrated that there is a clear and explicit audit trail for every call assessed by the system and an accurate and detailed record of the timings for each step of the assessment process. The only criticism of the system is that the final output of the assessment is the disposition code. It would be helpful to have some means of coding the final clinical problem into broad categories in the same way that AMPDS and CBD produce a dispatch code that reflects the problem that has been assessed. A classification system reflecting clinical problem would be useful for audit and research as it would allow the identification of specific groups of interest as well as a measure of case-mix differences. It is of course possible to identify the clinical problem within the system by identifying which pathway was chosen for the assessment but more than one pathway may be used. There are also system groups that calls are assigned to which give an indication of the problem, for example chest and upper back pain, lower limb injury, fall etc but there are 80 of these. The PDT have indicated that summary codes are available within the system which indicate the type of patient (e.g. adult male), presenting complaint (e.g. headache) and symptom condition descriptor (e.g. features of subarachnoid haemorrhage) and it is these codes that drive the service directory to arrive at an appropriate disposition. However, this feature was not switched on at the time of the evaluation. Some clarification of the format this will take will be helpful as a simple single output reflecting the nature of the clinical problem that can be utilised alongside the disposition output and allow easy identification of specific groups of patients would enhance the usability for research and audit This would be particularly advantageous if other ambulance services implement NHS Pathways and between service comparisons and benchmarking activities develop.

2.2.3 NHS Pathways development and evidence base

A detailed description of the evidence and review process used in the development NHS Pathways is given in appendix 2 and is summarised from this document below. Figure 6 illustrates the pathway development process

From the very start, NHS Pathways was developed with a robust approach to clinical safety and appropriateness and the methodology was developed in such a way that it could fully reflect current UK evidence and best practice, as determined by the appropriate clinical professions. Thus :

· All aspects of all questions, their wording and their position in flows, and all associated care advice is individually referenced to the evidence, using UK references (where they exist), and using evidence that is no more than 5 years old.

· All evidence is individually graded for quality to enable the system to maintain the highest levels of quality. 

· Where there is a lack of clarity in the evidence, or where there is no evidence, advice has been sought from the relevant Royal Colleges or professional bodies. All of this is documented in the audit trail of the system development.

· Peer review of flows, using nominated representatives from all the Royal Colleges and other relevant professional bodies, has been a regular feature of the way in which the software has developed. These peer reviews followed a published process, and involved over 100 clinicians providing professional feedback on the clinical concepts, flow architecture and all its associated detail.

· Where we identified conflicts between bodies issuing national guidelines, we have approached those bodies to seek clarification.

Figure 6 - NHS Pathways development process
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Examination of the detailed pathway development process documentation for each flow shows a very detailed and highly structured record for each step in the flow. Each flow is represented as a decision tree with nodes for questions and possible answers and within each node a record of the references used to support each decision. Every question has an associated descriptor, a rational for the question, symptom discriminators, a rationale for each possible answer and an answer report that lists the answer options that will be available for system users. There is also a clear record of when changes are made to any flow and the reasons for making the change. Each flow results in a complex and detailed decision tree.

The evidence base used for each flow is also clearly documented.  The PDT has used a standardised framework for assessing the quality of evidence to ensure consistency of process and have used the most up to date evidence available. Inevitably for some items the evidence base is confined to guidelines for good practice but where primary research findings or systematic reviews are available these have been used to guide the decision making process. There were 3013 references listed within the NHS Pathways authoring tool used to create pathways. The evidence base used to support the development of NHS Pathways is robust and transparent. Although the system is still being piloted some consideration should be given to how new evidence will be incorporated into the system. NHS pathways clearly views ongoing review as a key part of system development and already has a well developed change management processes (appendices 2 & 3). For the longer term a clear and systematic process for identifying relevant new evidence at regular intervals would support this process.

Development of the flows was subject to multiple reviews and refinements by both the internal development team and by a large pool of external advisors reflecting a range of health specialties. A structured review process was used to standardise this process. Where appropriate, national expert groups such as the Joint Royal Colleges Ambulance Liaison Committee (JRCALC) were also consulted during the development stages. 

Prior to introducing the system into the NHS a comprehensive series of bench tests were carried out replicating methods previously used to test telephone assessment systems. Before implementation in NEAS additional testing was conducted using ambulance call scenarios to establish likely call processing times and independent review was carried out on behalf of DH by Professor Matthew Cooke and validated by members of the Emergency Call Prioritisation Advisory Group (ECPAG) and JRCALC. (Appendices 2 & 3). Consequently NHS Pathways underwent an exhaustive and comprehensive programme of testing and review to establish that it was fit for purpose prior to implementation in an ambulance service setting. There is also and established process of continuous clinical review and feedback from users and a clear record of any changes made within the system as a result of this process.  The NHS Pathways development team plan to conduct a full independent clinical review of the whole system in 2010 to validate amendments made following introduction into service use.

2.2.4. System resilience

An important feature of any call assessment system is the ability to respond to and the processes in place to manage serious events such as system overload or failure. As NHS pathways is currently only in place in a single ambulance service the processes currently in place to ensure system resilience are linked to the operating environment of that single service. The PDT has explored other options relevant to different operating environments and have provided a synopsis of the resilience model that they envisage for NHS Pathways. This is given below.

Resilience model

Control room failure e.g. bomb scare evacuation etc.

Because the content is embedded in the CAD system part of the resilience model is dependent on the services own plans or on reciprocal arrangements with buddy services that take account of CAD failure. In NEAS, the model actually involves a mirrored control room and CAD in another part of the city. In other services in England there are reciprocal ‘buddy” arrangements and it would be envisaged that such reciprocal arrangements between services would support the triage component too.

Deployment to mobile control rooms or emergency on site control facilities would be supported by the same process as that involved in CAD failure.

Service overwhelmed e.g. flu epidemic hits control staff

Serious staff health problems or unexpected sudden surges in call volume may result in a call volume being temporarily too much for the control staff to manage. This may change from hour to hour and the ability to deal with this rapidly changing scenario requires considerable flexibility.

NHS pathways is configured to allow the control manager to cut the triage safely at a point where vehicle dispatch is deemed to be unnecessary or at a series of other predetermined points in each pathway. The call can then be past to a partner organisation e.g. an out of hours provider or referred to another agency without further triage. This can be done for all calls or can be configured by individual user to give the manager maximum flexibility in managing the incoming call volume.

CAD failure

Though the control room failure model would play a part in supporting a service with a CAD failure, NHS Pathways has also been designed to function as a freestanding system. This can be deployed on control room computers or be available on laptops for emergency use. Version control for these could be achieved via links to a web server or by local installation via CDs. The data that was recorded during periods of CAD failure would then be loaded onto the site servers when normal service was restored.

NHS Pathways is built in a way that makes implementation of a paper version unattractive. This in part relates to the fact that it is designed to ask a series of questions that may result in self care. By definition this can make for a longer question string than if an emergency response is all that is required. Such an option has been explored and is possible using generic forms and subsequent data loading via a scanner. However, it has always been our view that the potential for data loss and difficulties with version control results in this being a poor option.

2.3 Summary

We have examined in detail the comprehensive documentation provided by the NHS Pathways Development team, the NHS Pathways web-based authoring tool and held discussions with key members of the development team. We have found a clear and very detailed record of every step in the development of the patient flows that characterise the system and each key clinical decision is supported by a published reference. The quality of the evidence base used is variable ranging from systematic reviews to clinical guidelines but this variation is a reflection of the quality of evidence available rather than any failure of the PDT to identify relevant publications. NHS Pathways is a system in continued development and some systematic process for identifying and incorporating new evidence over time would be helpful.

NHS Pathways has been subjected to a range of internal and external reviews and testing processes which deemed it fit for purpose prior to implementation. The system has also been undergoing review by the National Patient safety Agency and is likely to soon become the first system of its type to be granted the European Safety License. Given the comprehensive reviews already carried out we have therefore made no further assessment of these processes.

A key feature of the system is the much larger range of dispositions, including non ambulance response, that are available following primary call assessment with no secondary clinical assessment by a nurse or paramedic. Call disposition is the main output of the call. However it would also be useful to have some simple, broad categorisation of the clinical problem as an output to complement the disposition code.

In this section we have described and explored the development processes involved in system design for NHS Pathways. The next section considers in more detail the practical implications associated with the introduction of a new call assessment system into an NHS ambulance service.

3.  Implementation in North East Ambulance Service NHS Trust

An important feature of any service change is the impact on staff and service delivery. Success or failure of new services is dependant on those who deliver the service on a day to day basis. We have examined and assessed the practical implications of implementation within an ambulance service emergency call control centre setting. The objectives for this part of the evaluation are to;

· Describe and assess the training processes for call handlers 

· Describe and assess the quality assurance and performance management processes for NHS Pathways users

· Elicit users views of the system and compare experiences with the dispatch system used before NHS Pathways implementation

· Assess the practical implications associated with making NHS Pathways available to other services

3.1 Methods

Semi-structured interviews were carried out with control room centre staff in NEAS. Questions were structured to elicit descriptions about and views of;

· The training and adequacy of preparation for using NHS Pathways

· The use of the system in practice – features which users particularly liked or felt were useful and areas where they thought improvements could be made

· Views of NHS Pathways when compared to the CBD system used previously

· The quality assurance process and performance management of call assessment

· Practical issues relating to the introduction of a new call assessment system.

The staff who were interviewed were chosen to reflect a range of roles and experiences. Each interviewee was asked to consent to the interview and agreed to the interview being tape-recorded. Interview tapes were transcribed verbatim.  A framework analysis was used to analyse the interviews. Transcripts were read and re-read to identify themes and these were related to the questioning schedule.

In addition the lead researcher (JT) conducted four periods of direct observation for a total of 16 hours within the ambulance service control centre. Each period of observation was carried out with a different call handler and included listening to 999 and urgent calls as they were being assessed, observing the NHS Pathways system in use and discussion with the call handler about their experiences of using the system. 

Comprehensive notes were made of activities and discussions during the observation periods and these were used to supplement the information gathered from the interviews.

The observation periods were carried out during the period October 2007 – January 2008. Interviews were conducted during February 2008.

3.2 Results

Interviews were carried out with 6 call centre staff. 

2 experienced call handlers who had also used CBD (C1, C2)

2 recently recruited call handlers who had only used NHS Pathways (C3, C4)

1  NEAS NHS Pathways trainer who was also an experiences call handler (C5)

1 Clinical Nurse Supervisor  (who handles calls sent for further assessment by nurse and also provides clinical support within the control room) (C6)

In addition a short, informal discussion was carried out with 2 dispatch staff to identify any particular issues around ambulance dispatch that the introduction of NHS Pathways had affected.

3.2.1 Training

The training package was described by the NHS Pathways trainer. 

All call handlers undergo a 6 week training programme covering NHS Pathways, CAD and telephone use. The same course is undertaken regardless of previous call assessment experience.  A pre-course learning pack is provided which provides an introduction to the system and basic information on anatomy, physiology and some medical terminology. The first part of the course is 8 days classroom based training which provides a basic understanding of the system and focuses on helping call handlers understand the differences between, for example, unwell and injured as this determines the choice of pathway. Scenarios are used and built up so that trainees understand and work through using module 0, module 1 and care advice. Quizzes are given during the week and at the end of the 8 days 2 assessments on the human body and pathways system are completed and 2 calls audits are carried out. Weeks 2 and 3 are spent working through scenarios and also learning how to input information into the NHS Pathways and CAD systems, managing urgent calls, telephone skills and dealing with crew queries. Weeks 4 and 5 are spent “buddying” when call handlers assess calls but an experienced call handler sits with them to provide help and support. Week 6 is a consolidation period where any issues or problems are addressed, feedback given and skills reviewed “to make sure they haven’t picked up any bad habits”(C5). After 6 weeks call handlers manage calls on their own.

A key difference with NHS Pathways is that call handlers can arrive at dispositions that do not require an ambulance being sent. Once the system had been in operation for a while it was recognised that these calls could cause problems and additional sessions on negotiating skills to help call handlers more effectively explain to callers that a non-ambulance outcome was appropriate were provided. The Clinical Nurse Supervisor has also helped with these skills and feels that it is an area that needs further attention and more emphasis.

Call handlers views of training
All of the staff interviewed thought that the training programme was thorough and felt that by the end of training they were adequately prepared to assess calls by themselves. The 2 more recently trained call handlers felt the buddy system was particularly helpful and increased their confidence. 

There were differences in opinion about the adequacy of training in anatomy, physiology and understanding of medical terminology. The two recently recruited call handlers felt that this had been adequate and had no problems in finding their way around the system or understanding terminology. However both had done A level biology and one had worked as a medical secretary. During the observation periods other call handlers who had only used NHS Pathways had expressed a view that they would like more detailed knowledge about anatomy, physiology and different clinical conditions. All 3 previous users of CBD and the Clinical Nurse Supervisor felt that, for some individuals, preparation in this area had not been enough and that some additional training was required. The CBD users felt that the training for that system gave a more in depth knowledge around these areas that had been of benefit to them when learning to use NHS pathways. It was felt that this greater knowledge helped understanding of why some questions were being asked.

I think it does help (having previously used CBD) as I know they didn’t want to do a medical part when new starters come but I think it’s important for them to have some kind of medical knowledge even if it’s just basic because a lot of the time when people come on and they start asking questions you need to know what body area to go down…………when you get to the body map once you’ve got past the first part ….if you don’t have any medical knowledge it’s really difficult to know where to go especially for the flows C3

They (call handlers) need to understand why questions are being asked. It would help to have understanding of terminology like stroke, angina, malignancy….C6

One experienced call handler thought more stand alone computer training systems would be helpful so that call handlers could retrace calls and work through why questions are asked. Overall, all the interviewees were happy with the training that had been provided and felt that it provided them with the skills needed to safely assess calls.

3.2.2. Users views of the system

All of the call handlers interviewed were happy with the system and found it easy to navigate their way around the different flows. 

“Most of the pathways are straightforward and after a while you know what question is coming next .”.C1

During the direct observation of the system in use all of the call handlers, including those who had only recently trained, negotiated and navigated their way around the system with speed and confidence. It was sometimes hard to keep up with them.  A feature they all found particularly helpful were the supporting notes that are displayed on screen for each question as this provided them with prompts to interrogate further and obtain an accurate response to the questioning. Three of those interviewed that it was possible sometimes to get into loops where the answers to questions were vague and that ultimately some judgment had to be made about which pathways to pursue.

“You can get stuck in a little loop like have they been injured –yes- is the it (the symptom) due to an injury – not sure – have they been injured – yes…” C2

PDT have explained that this occurs as a safety net in the eventuality that a call handler may miss that there was a serious injury before illness or vice versa. If someone falls and is injured they are asked about illness first to exclude any cardiac or cerebral events. Call handlers can misinterpret this as a loop.

They also reported that sometimes they have difficulty in choosing a pathway when multiple symptoms or conditions are present but felt that, with experience, these issues can be managed and that there were sufficient checks in the system that if a wrong pathway has been chosen they will be re-directed back to the correct one. 

Sometimes it’s difficult when someone’s had alcohol and bashed their head to know which pathways to go down….alcohol intoxication or injury or behavioural change.. C1

PDT have confirmed that the training is explicit and that alcohol intoxication should only be used in the absence of a specific symptom and that symptom specific pathways deal with alcohol induced problems within them. This apparent misunderstanding by call handlers suggests there is a training issue that may need to be addressed.

If call handlers are really struggling with a call there is always help available from a more experienced call handler or the Clinical Nurse Supervisor. Direct observation confirmed this as during 3 observed difficult calls help was provided for the call handler by other staff.  

All the experienced call handlers felt that the NHS Pathways questioning was much more highly structured than that used previously with CBD. They felt that ultimately this made NHS Pathways a safer system then CBD, particularly for high priority conditions such as chest pain. The questions are not so rigidly structured that they have to be asked verbatim as they appear on the screen. All of those interviewed said that there was flexibility in the way questions could be asked and the supporting information provided them with sufficient information to adapt questions in order to get a meaningful response.

“ you can put your own interpretation on the questions” C3
“Sometimes ask the question is the pain so severe he cannot do anything else. But I will say is the pain that severe he can’t do anything but lie still. Then they may say no he’s moving around so you know it’s not that severe” C1

You learn as you are going along the best way for you to ask that question C2

Of course, this flexibility also means that call handlers can word questions in a way that influences the caller and generates the response they want or expect. The Clinical Nurse Supervisor felt that judgment skills and avoiding asking leading questions was a key skill for call handlers. However, there was evidence in the interviews of an awareness by call handlers of the need to avoid this type of questioning strategy.
“You keep the questions open so there is one question that ask do they have any of the following types of pain and talks about crushing pain if you say do you have any pain and they say yes then you ask what type of pain so they tell you what type of pain rather than leading them” C2

One previous user of CBD thought that she would like more flexibility in terms of actually choosing what questions to ask. She also felt that with CBD more information was gathered on previous history and that there was more capacity to write notes and record information for the crew. 

All interviewees felt that the pre-arrival instructions and advice provided by the NHS Pathways system was very good. For the more recent recruits the ability to provide advice at the end of a call was feature they enjoyed and felt that it really enhanced their role. Call handlers who had previously used CBD felt that the care advice provided by NHS Pathways was much better than that provided by CBD. The only criticism was that they felt they got to advice for life-threatening calls more quickly with CBD.

“For me, if anything, it would be the front end……….a lot of the staff feel like there’s too many questions to get to CPR whereas we used to say unconscious, not breathing right start the instructions……….with pathways if they say not breathing you seem to go through about five more questions to get to CPR……….there’s not as many instructions as we used to get at the front end,..the back end is brilliant” C5

The ability to arrive at non-ambulance response dispositions was viewed as a good thing by all of the interviewees and seen as a real improvement by those who had used CBD. All of the call handlers found dispositions that were referred to the nurse or to the Primary Care Practitioner (PCP) (the NORDOC scheme embedded in the Capacity Management System) did not pose a problem as callers were generally happy that someone would call them back. Dispositions that require the caller to contact another health care professional themselves or, in particular, to take themselves to an A&E department were more difficult and needed more negotiation.
“The PCP and the nurse ones are OK because they know they don’t have to do anything…someone will phone so they don’t have to do anything but the go to A&E……….they can be quite difficult…..they say they’ve got no money or no-one to take them” C2

The main disadvantage at arriving at an alternative disposition was seen as the length of time it took to complete the pathway. Pressure to achieve response time performance targets means that vehicles are dispatched as soon as an address is recorded and call handlers frequently found that an ambulance crew would arrive on scene before the pathways assessment had been completed.

“The PCP because it’s such a long pathway to get to the PCP because obviously you’re ruling everything out as you go particularly with older people because you have to keep repeating the question the crew tends to have arrived” C2

One experienced call-handler thought that more publicity about these types of responses so that the public are aware they will not always get an ambulance could also help improve the uptake of non-ambulance responses.

The overall impression from the interviews was that staff had no difficulty in terms of using the NHS Pathways system and found the supporting information and advice instructions to be a real enhancement to the call assessment process. They felt that some pathways could be quite long and that minor changes in wording or order of questions could make some pathways easier to navigate but these issues did not prevent them from completing an assessment. They also valued the processes in place that allowed them to make suggestions for changes to PDT. 

“It’s good that suggestions are listened to and changes implemented in response to suggestions by pathways”

Of the 3 call handlers who had previously used CBD two said they would not want to go back to that system and the third was undecided.  All of them agreed that the ability to assign non-ambulance responses was a real advantage. We have only interviewed a small number of staff from the large number of call handlers employed by NEAS and there may be other staff who do not share these views, particularly amongst those who had previously used CBD, but the overall impression from the interviews and from the observation was that the staff had adapted well to the change in assessment system.

Impact on Dispatch

The focus of this study is to assess NHS pathways as a call assessment system. However the functioning of the system also has an impact on ambulance dispatch processes, as it is the call assessment system that identifies the priority of the call and the type of response required. The practice of dispatching a vehicle on address does reduce the impact on dispatch as this is carried out regardless of call assessment. However the assessment process does produce some flexibility in the system by, for example, enabling a vehicle to be stood down or diverted from a call if a delayed or non-ambulance response disposition is assigned. The constraints of the study have not enabled us to make a detailed assessment of the dispatch function but discussions with dispatch staff during the interview and observation periods have identified a small number of issues where the introduction of NHS Pathways has had some effect on dispatch practice. The main issues identified are:

· Call processing times are perceived to be longer than they were for CBD. With dispatch on address this has little impact but the particularly long pathways used to arrive at a non-ambulance response means that the opportunity to cancel or delay and ambulance is lost as the crew arrive before assessment is complete. The PDT and ambulance service senior management team are aware of this issue but it is a difficult one to resolve. By necessity, the pathways that lead to a delayed or non-ambulance response are longer as safety is the priority and all potential serious problems need to be ruled out to minimise the risk of under-triage and ensure that the final disposition is accurate and appropriate. Shortening the pathway may lead to an increase in clinical risk. The NHS Pathways team have begun to resolve this problem by developing an “auto stand-down” device that stands down a vehicle as soon as the last ambulance dispatch point is reached in any given pathway. This removes the need to wait until the end disposition is reached before stand down can take place. This is currently being incorporated in the CAD system and is expected to resolve this problem for at least 80% of urban calls and 100% of rural calls.

· During the call assessment process notes can be made by the call handler within the pathways system that are separate to the call report automatically generated as the call handler clicks through each question. This can change the call and the response required or may contain information pertinent to crew and scene safety but information from the notes does not pass to the dispatcher until the call is closed. Dispatchers thought it would be useful to have an update box so that as notes are made they can be passed to the dispatcher. PDT are quite clear that passage of the call report and free text information goes automatically to the crew who can view details of the call on their mobile data terminals and does not involve the dispatcher in the process. The dispatcher has continuous access to the call report and can pass on any information they wish. Nevertheless it was an issue that was clearly of concern to dispatchers and one they felt strongly about. This may in part be the result of resistance to change and perhaps some loss of control as more information is passed via the system rather than direct contact between dispatchers and crews. The way in which dispatch staff, as well as call handlers, are engaged in the process of change if NHS Pathways is introduced in other services may be worth some additional consideration.

· For 8 minute response calls more than one vehicle can be dispatched, for example a single manned rapid response vehicle and a fully crewed ambulance. At present, if the rapid response vehicle arrives on scene while the call handler is still on the line they conclude the call by choosing an early exit button and record that the crew has arrived on scene. The call is then assigned a category C (1 hour) response which is passed to dispatch and at this point the fully crewed ambulance may be stood down. This has caused problems as if the call is, for example, a cardiac arrest the single responder has no back up and there have been cases where the rapid response paramedic has had to call the control centre and ask where the back up vehicle is. The PDT is aware of this problem and have developed a “fix” for the system to prevent this happening.
3.2.3. Quality assurance and Performance Management

The NEAS trainer described the Quality Assurance and performance management processes introduced to monitor and maintain call assessment skills.

An in service auditor assesses 5 calls per call handler per month, usually 4 emergency calls and 1 urgent call. For each call key items such as following procedures, telephone manner, how questions are asked of callers and disposition are assessed and scored. For each call handler a summary report is produced. An example is given in figure 7
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The assessment of calls by an auditor is comparable to the process used by services using AMPDS and more than that carried out by users of CBD. Quality assurance and continuous call handler assessment is an integral feature of AMPDS. No such processes were conditional to use of CBD. NEAS had implemented their own system of call review for CBD but this was carried out on an ad hoc basis rather than in any systematic way. The NEAS trainer and the call handlers who had previously used CBD all thought that the auditing process implemented alongside NHS Pathways was an improvement.

In addition to the 5 calls assessed by the auditor the Clinical Nurse Supervisors take an active role in monitoring the quality of call assessment. They also audit 1 call per month per call handler and provide feedback to staff although at present the trainer said the feedback did not always happen. They also perform self audits with the call handlers, listen in to calls and provide advice and support both during difficult calls and by working through calls with call handlers that they have found particularly challenging.

All of the staff interviewed were happy with the process of call audit and found the exercise useful. They also valued the feedback given and found this to be motivating in terms of continually trying to improve their skills. They also valued the support they received from the Clinical Nurse Supervisors. The two more recently trained call handlers in particular both said that they would regularly ask the nurse for advice if they were unsure how they had handled a specific call.

“It’s nice to be told you are doing well” C2

The detailed reporting system within NHS Pathways enables continual monitoring of performance. Each month graphs are generated and displayed showing the proportions of calls allocated to each of the main dispositions (8 minute ambulance, 19 minute ambulance, 1 hour ambulance, PCP, etc) for each call handler. No names are displayed on the graphs but each call handler has a personal identification number that is displayed so they can identify their own performance and compare it to others. Call handlers have to have assessed a minimum of 70 calls before they are included in this exercise. Targets are set for the proportion of calls to be allocated to each category both on a whole service basis and for individuals who can be set targets to reduce or increase the proportion of calls they assign to a specific category as part of their feedback. In particular the service wishes to reduce the proportion of calls allocated to an 8 minute (category A) response and increase the proportion allocated to alternative responses such as PCP. Whilst the call handlers understood the need for targets and to increase the proportion of calls assigned to non-ambulance responses they found it difficult to understand how this could be achieved.

“you get feedback telling to increase PCP dispositions but no one tells you how you can do this” C3

Call handlers felt that, if an assessment is carried out correctly, then the disposition itself is not in their control but is the endpoint of the pathways system and that the only way to purposefully increase dispositions to specific categories would be to “fiddle” the system.

We have conducted our own analysis of call handler performance using data supplied by NEAS for the 3 month period May-July 2007. A fuller description of how this data was collected is given in section 4. We have examined mean call processing times for call handlers by categorising them into groups based on call volumes as it is possible that experience may have an impact on the speed with which calls are assessed. Call handlers who have processed less than 100 calls have been excluded from this analysis. Table 1 shows the mean call processing times from the start of a call to it for different categories of call handlers.

Table 1- Mean call processing times for different call volumes

	Call Volume
	Number of call handlers
	Median call time (min:sec)
	Minimum call time (min:sec)
	Maximum call time (min:sec)
	Standard deviation (min:sec)

	2
	23
	02:35
	01:26
	04:12
	00:45

	3
	16
	02.38
	01:18
	03:24
	00:31

	4
	16
	02:46
	01:53
	03:31
	00:29

	5
	19
	02:07
	01:33
	02:47
	00:21

	Total
	74
	02:08
	01:18
	04:12
	00:36


There was little difference in call processing times between each call volume category but there was a 28 second difference between the smallest volume category and the highest volume category and the variation between minimum and maximum call processing times decreased as call volumes increased suggesting that as call handlers became more experienced they became more consistent in terms of the time taken to assess calls.

We have also examined the proportion of calls assigned to different response categories. As low volumes of calls processed may result in small numbers within cells which could artificially skew the proportions of calls assigned to different categories call handlers who have processed less than 200 calls have been excluded from this analysis. Overall there was variation between call handlers in the proportions of calls assigned to different response categories. For 8 minute (category A) dispositions the proportion assigned ranged from 19.1% to 40.1%. For 19 minute responses (category B) the proportions assigned ranged from 39.1% to 64.1% and for 1 hour or non-ambulance dispositions (category C) proportions assigned ranged from 6.2% to 30.5%. Figure 8 show the proportions of calls assigned to the 3 main response categories for call handlers who have assessed different volumes of calls.

Figure 8

[image: image1.emf]0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

% allocated to 

category

100-499 500-999 1000-

1499

>1500

number of calls processed

Percentage of calls allocated to each response 

category for different volumes of calls

%Cat C

%Cat B

%Cat A


The number of calls processed appears to have no effect on the relative proportions of calls allocated to each response category and so variation in call sorting is likely to be a consequence of individual call handler behaviour rather than experience in using the NHS Pathways system.

3.2.4 Practical issues and implementation

The major task prior to implementation of NHS Pathways was that of training all control centre staff to use the new system. NHS Pathways provided the training for the first 3 courses. The NEAS trainer completed the first course and then shadowed the NHS Pathways trainer for the next 2 courses before going on to conduct the training herself. NEAS, like all ambulance services since the 2006 mergers, is a large organisation with an attendant large number of control room staff. To provide NHS Pathways training for all staff back to back training courses were held over a period of two months with 10 people per course although the NEAS trainer thought that 10 per course is probably too many for a single trainer to deal with effectively. There was also an issue around ensuring that the call handlers who did the first training courses, and then carried on using CBD, had refresher sessions prior to NHS Pathways going live. Because NEAS was the first ambulance service to implement NHS Pathways various changes were made to the system as testing was carried out prior to implementation. This meant that when the system did go live there were changes to the system staff had trained on which were unfamiliar to them. It is inevitable that when a new system is operating as a pilot project that changes will occur, indeed that is the purpose of such a project. The experiences learnt during the 18 months the system has been in operation in NEAS and the system changes made in response to these experiences should mean that fewer changes will be needed if it is implemented in other services. 

The provision of training for large numbers of ambulance control centre staff is an issue that needs consideration and one that the NHS Pathways development team has addressed. They have highlighted the various advantages and disadvantages of having training provided by the NHS Pathways team or by service based trainers (appendix 4). The PDT is small and does not have the capacity at present to provide training for large numbers of control centre staff. This would be a significant issue if a number of ambulance services were to decide to implement NHS Pathways. There is value in having service based trainers, not least because they can provide ongoing support once the system is in place. However training the trainers and ensuring the quality of those trainers becomes a much bigger task. It is also the case that the PDT have worked very closely with NEAS and have invested considerable time and effort in supporting the service, reviewing the system and where appropriate making changes and developing the reporting and performance monitoring functions. If NHS Pathways does become available to other ambulance services then, depending on uptake, serious consideration needs to be given to the amount of support services will need both to implement NHS pathways and on an on going operational basis and the ability of the pathways team to provide this support. A detailed review of the size and mix of expertise within the NHS pathways team, other resources and the costs of providing an appropriate level of support to multiple ambulance services would be required.

There are also implications for ambulance services. There are likely to be considerable costs associated with training large numbers of staff in a new call assessment system. In addition there are also resource implications if quality assurance and performance management functions are to be conducted effectively. For users of AMPDS this may be less of an issue as quality assurance processes to monitor call assessment are already a major feature of the system but there may be differences between AMPDS and NHS Pathways in the amount of time, and hence resources required to carry out this function. One feature of the operation of NHS Pathways in NEAS has been the appointment of Clinical Nurse Supervisors who not only provide a secondary clinical assessment function for call management but also take an active role in providing clinical support to call handlers and in the quality assurance and performance monitoring processes. This is not a mandatory condition of NHS Pathways operation but one that NEAS have found valuable. Other ambulance services do use nurses or paramedics and Emergency Care Practitioners to provide clinical support and call assessment within ambulance service control centres but it is not a standard feature. Services who wish to use NHS Pathways in the future will need to have a clear idea about the amount of higher level clinical support they will need to provide to ensure NHS Pathways functions effectively and the potential roles changes for current clinical staff that may result from using a system that can arrive at non-ambulance responses following primary assessment by non clinical call handlers.

3.3 Summary

We have examined the issues associated with implementing NHS Pathways in North East Ambulance service NHS Trust. Staff from within the service reported that they consider the training provided was thorough and adequately prepared them to use the new call assessment system. The features of the system that they most valued were the supporting information provided to guide them through the questioning process and the care advice they could give to callers. They also thought the ability to assign non-ambulance response dispositions was a step forward although long call processing times for some of these pathways often means that a crew arrive before assessment is complete. For the most part staff who had previously used CBD had adapted to NHS Pathways and preferred some features but the more highly structured questioning had led to a view that there was less flexibility in the system. However it was acknowledged that this probably made the system safer. There are robust, structured processes in place to monitor the quality of call assessment and clinical support is provided by nurses within the control centre.

Changing the call assessment system has been a major undertaking for NEAS, however they consider it a positive step forward. The change process has been well supported by the NHS Pathways team. Expansion of the system to other ambulance services will require review of the NHS Pathways team function and resources if they are to provide the same level of support nationally.

Sections 2 and 3 have provided an account of the development and implementation of NHS pathways in an ambulance service setting. In the next section we examine in more detail the performance of the system in operation.

4. Call processing

An important measure of the operational effect of NHS pathways is the ability of the system to sort calls to different types of ambulance response. Also of operational significance is the time taken to process calls and complete the assessment pathway. This part of the evaluation has assessed the effect of introducing NHS pathways on these key operational factors within NEAS.

4.1 Methods

For this part of the assessment a dataset of emergency and urgent calls to NEAS for the 3 month period May 2007 – July 2007 has been constructed. Emergency calls are 999 calls. Urgent calls are calls made by other health care professionals, for example GP’s, requesting an ambulance. This is usually for patient transport within a time specified by the requesting health care professional but since April 2007 these calls are also assessed to exclude any serious condition that may warrant a more rapid response. There are 2 sources of information;

· The Computer Aided Dispatch (CAD) system – This provides details of all the relevant call timings, call category, call handler and response times.  All fields containing name, address and location details have been excluded and only the unique 6 digit identifier number for each call retained. Ambulance services frequently receive more than one telephone call for an incident and so duplicate calls have been excluded.

· The NHS Pathways system – This is linked to the CAD system so also provided timing information together with disposition decision and details of the assessment pathways used.

This data set has been used to conduct a number of analyses;
· Proportions of calls classified into different categories of urgency by NHS Pathways

· A comparison of the proportions of calls assigned to different categories by NHS Pathways in NEAS with the proportions of calls assigned to different categories in other ambulance services

· Frequency of call handler override of system disposition in different call categories. NHS Pathways allows the call handler using the system to assess and triage emergency calls to override the disposition arrived at by the system or, in the case of urgent calls that are assessed the disposition requested, and assign an alternative disposition. 

· Time taken to process calls and make the NHS Pathways assessment for different call categories and for different time periods. The triage process varies in complexity depending on the number of questions needed to complete the assessment. For some calls, where serious life-threatening symptoms are identified early in the process or where the request for an ambulance is made by another emergency service so no assessment can take place, the time taken to arrive at a disposition is short. For other calls the assessment process may take longer to arrive at an appropriate disposition. 

All analyses have been conducted using SPSS 15.0

4.2 Results

4.2.1 NHS Pathways call classification

The numbers and proportions of calls assigned to different dispositions has been measured. Calls have also been assigned to equivalent DH ambulance service call categories:

Category A – Calls requiring an ambulance response within 8 minutes

Category B – Calls requiring an ambulance response within 19 minutes

Category C – Calls not requiring an 8 or 19 minute ambulance response and for which a locally determined response is made. This can include referral of the call to alternative health care providers. For ambulance service performance reporting all calls not assigned to category A or B are assigned to category C. However to illustrate in more detail the variability within category C we have also given the figures for different within category dispositions including urgent responses and those referred for alternative responses.

A total of 68,353 emergency (999) and 10,425 urgent calls were assessed for the 3 months May-July 2007 providing 78,783 calls for analysis. Tables 2 and 3 show the number and proportion of calls assigned to each NHS Pathways disposition for all calls (emergency and urgent) and for emergency calls only. Table 4 summarises the number and proportions of calls assigned to the 4 main category outcomes.

Table 2 - Final NHS Pathways dispositions for all emergency and urgent calls
	Disposition
	Number
	Percent

	 
	Ambulance dispatch 8 minutes
	20221
	25.7

	 
	Ambulance dispatch 19 minutes
	41858
	53.1

	 
	Ambulance dispatch 1 hour
	3548
	4.5

	 
	Assistance dispatch 1 hour (emergency)
	223
	0.3

	 
	Attend A&E immediately
	428
	0.5

	 
	Attend A&E within 4 hours
	90
	0.1

	
	Ambulance dispatch 1 hour (urgent)
	5970
	7.6

	
	Ambulance dispatch 2 hours
	3432
	4.4

	
	Ambulance dispatch 4 hours
	287
	0.4

	
	Deferred dispatch
	43
	0.1

	
	Contact primary care within 1 hour
	27
	.0

	 
	Contact primary care within 2 hours
	581
	0.7

	 
	Contact primary care within 6 hours
	181
	0.2

	 
	Contact primary care within 12 hours
	29
	0

	 
	Contact primary care within 24 hours
	105
	0.1

	 
	Contact primary care within 72 hours
	24
	0

	 
	Call referred to local scheme
	1
	0

	 
	Call closed no further action
	945
	1.2

	 
	Speak to primary care within 1 hour
	238
	0.3

	 
	Speak to primary care within 2 hours
	57
	0.1

	 
	Speak to primary care within 6 hours
	68
	0.1

	 
	Speak to primary care within24 hours
	16
	0

	 
	Speak to primary care within 72 hours
	16
	0

	 
	Contact Dentist within 6 hours
	6
	0

	 
	Contact Dentist within 12 hours
	1
	0

	 
	Contact Dentist within 24 hours
	5
	0

	 
	Contact Dentist within 72 hours
	2
	0

	 
	Speak to midwife within 1 hour
	21
	0

	 
	Speak to nurse immediately
	33
	0

	 
	Speak to nurse within 30 minutes
	30
	0

	 
	Speak to nurse within 2 hours 
	96
	0.1

	 
	Speak to nurse immediately for advice
	121
	0.2

	 
	999 for police
	2
	0

	 
	Speak to midwife or labour suite immediately
	1
	0

	 
	Refer call to police
	1
	0

	
	Missing
	76
	0.1

	 
	Total
	78783
	100.0


Table 3 - Final NHS Pathways dispositions for emergency (999) calls only

	Disposition
	Number
	Percent

	 
	Ambulance dispatch 8 minutes
	20001
	29.3

	 
	Ambulance dispatch 19 minutes
	41433
	60.6

	 
	Ambulance dispatch 1 hour
	3548
	5.2

	 
	Assistance dispatch 1 hour (emergency)
	223
	0.3

	 
	Attend A&E immediately
	428
	0.6

	 
	Attend A&E within 4 hours
	90
	0.1

	
	Contact primary care within 1 hour
	27
	.0

	 
	Contact primary care within 2 hours
	581
	0.8

	 
	Contact primary care within 6 hours
	181
	0.3

	 
	Contact primary care within 12 hours
	29
	0

	 
	Contact primary care within 24 hours
	105
	0.2

	 
	Contact primary care within 72 hours
	24
	0

	 
	Call referred to local scheme
	1
	0

	 
	Call closed no further action
	899
	1.3

	 
	Speak to primary care within 1 hour
	238
	0.3

	 
	Speak to primary care within 2 hours
	57
	0.1

	 
	Speak to primary care within 6 hours
	68
	0.1

	 
	Speak to primary care within24 hours
	16
	0

	 
	Speak to primary care within 72 hours
	16
	0

	 
	Contact Dentist within 6 hours
	6
	0

	 
	Contact Dentist within 12 hours
	1
	0

	 
	Contact Dentist within 24 hours
	5
	0

	 
	Contact Dentist within 72 hours
	2
	0

	 
	Speak to midwife within 1 hour
	21
	0

	 
	Speak to nurse immediately
	33
	0

	 
	Speak to nurse within 30 minutes
	30
	0

	 
	Speak to nurse within 2 hours 
	96
	0.1

	 
	Speak to nurse immediately for advice
	121
	0.2

	 
	999 for police
	2
	0

	 
	Speak to midwife or labour suite immediately
	1
	0

	 
	Refer call to police
	1
	0

	
	Missing
	74
	0.1

	 
	Total
	68353
	100.0


Table 4 - Summary of numbers and proportions of calls assigned to main outcome categories

	Category
	All calls – Number (%)
	Emergency calls –number (%)

	8 minute ambulance (category A)
	20221 (25.6)
	20001 (29.4)

	19 minute ambulance (category B)
	41858 (53.1)
	41433 (60.6)

	All other calls (Category C)
	16704 (21.2)
	6919 ( 10)

	1 hour ambulance (emergency)
	3771 (4.8)
	3771 (5.5)

	Urgent ambulance
	9689 (12.3)
	

	Non-ambulance response
	3168 (4)
	3148 (4.5)

	Missing
	76 (0.1)
	74 (0.1)

	Total
	78783 (100)
	68353 (100)


Almost 26% of all calls were assigned to a disposition of ambulance dispatched to arrive within 8 minutes (equivalent to category A) and 53% assigned to ambulance dispatched to arrive within 19 minutes (category B). Twenty one percent of calls were assigned to the equivalent of category C (other responses) with 12.3% of these calls accounted for by urgent ambulance responses. Four percent of calls were assigned to dispositions not requiring an ambulance service response. 

The inclusion of urgent calls results in a relatively high proportion of calls assigned to the equivalent of category C. Urgent calls appear to have only a small impact on the final numbers of 8 minute and 19 minute responses (category A & B) with 220 urgent calls assigned to category A and 425 to category B accounting for only 0.8% of all calls. This is not surprising as urgent calls are made by health professionals who have usually seen or spoken to the patient and made their own clinical assessment.  For emergency (999) calls the first assessment made is that using NHS pathways at the time of the call and there are delayed ambulance response options (2 hours, 4 hours) that can be used for urgent calls that are not available as dispositions for these calls.  When emergency calls only are considered the proportions of calls in each category change with 29.3% assigned to category A, 60.7% to category B and 10% to category C with almost half of these (4.5%) assigned to dispositions not requiring an ambulance response.  These figures are for the final disposition assigned by call handlers. It is possible for the initial disposition arrived at by the NHS Pathways assessment to be changed and this is considered in section 4.2.2.

Comparison of the relative proportions of calls assigned to each category by other ambulance services using the alternative call prioritisation system is difficult as only numbers and response time performance for category A and B calls are routinely reported nationally. Total call volumes are also reported which would allow an estimate of the number of category C calls to be made but the most recent available data is for the year 2006/7. The inclusion of urgent calls into call categorisation and the introduction of NHS Pathways at NEAS both occurred part way through this year. As a consequence it is not possible to make any meaningful comparison of the relative proportions of calls assigned to each category of urgency using this data.  We have obtained more recent data on call volumes for category A and B calls and the proportion of these calls assigned to category A for all English ambulance services for the time period April 2007-January 2008. These are given in Table 5.

Table 5 – Proportion of category A and B calls assigned to category A in 12 English Ambulance Services – April 2007- January 2008 

	Ambulance Service
	% of all Category A and B calls assigned to category A

	East Midlands Ambulance Service NHS Trust
	42.3

	East of England Ambulance Service NHS Trust
	41

	Great Western Ambulance Service NHS Trust
	44.6

	Isle of Wight Healthcare NHS Trust
	45.4

	London Ambulance Service NHS Trust
	41.7

	North East Ambulance Service NHS Trust
	32.7

	North West Ambulance Service NHS Trust
	44.7

	South Central Ambulance Service NHS Trust
	32.8

	South East Coast Ambulance Service NHS Trust
	42.8

	South Western Ambulance Service NHS Trust
	41.7

	West Midlands Ambulance Service NHS Trust
	40.3

	Yorkshire Ambulance Service NHS Trust
	49.3

	All services
	41.9


Source – KP1 statistical returns national ambulance service performance

The majority of services report more than 40 % of Category A and B calls as assigned to Category A and one service reports almost half of these calls as category A. Only one service is reporting a proportion of calls assigned to category A equivalent to that reported by NEAS. NHS Pathways therefore appears to assign a 10% smaller proportion of calls requiring an 8 or 19 minute ambulance response to the 8 minute (category A) response when compared to the mean proportion of all other ambulance services. However, interpreting these figures is difficult without information about the proportion of calls triaged to category C. One ambulance service (West Midlands) does publish call activity for all emergency and urgent calls on its website. For the period April 2007 to February 2008 the proportions of all calls in each category are A (31.4%), B (45.6%) and C (23%). These compare to 25.7%, 53.1% and 21.1% respectively in NEAS using NHS Pathways suggesting that the proportion of calls assigned to a category C type disposition is similar for the two systems but that NHS Pathways assigns fewer cases to category A and a greater proportion to category B.

4.2.2 System override

The results given above show the final disposition given to emergency and urgent calls. However the pathways system may arrive at dispositions that are subsequently overridden by the call handler and a different disposition assigned. Some urgent calls may be assigned to a higher response than that requested. Similarly lower priority emergency calls can be assigned to a 1 hour ambulance response or an alternative non ambulance response. However, during the time period used for this study some alternative responses were not available for referral by the ambulance service and the final disposition reflects alternative responses overridden by call handlers. Where alternatives are available the proportion of calls not assigned an ambulance response may increase. To explore this we have examined the relative proportions of calls assigned to different dispositions by the initial NHS Pathways assessment and the final NHS Pathways disposition assigned by the call handler.  Calls have been categorised into different ambulance service responses and alternative responses. Table 6 summarises the initial and final dispositions of all calls into main categories. 


Table 6 - Summary of all calls assigned to categories at first and final dispositions

	 Priority
	First disposition

Number (%)
	Final disposition

Number (%)

	
	8 min (Cat A)
	20369 (25.9)
	20221 (25.7)

	 
	19 min (Cat B)
	40899 (51.9)
	41858 (53.2)

	 
	Others (Cat C)
	17241 (21.9)
	16628 (21.1)

	 
	Total
	78509(99.7)
	78707 (99.9)

	
	Missing
	274 (0.3)
	76 (0.1)

	Total
	78783 (100)
	78783 (100)


Of the 78783 emergency and urgent calls 3937 (5%) were overridden and assigned a different disposition to the one determined by NHS Pathways. Two hundred calls had a missing first disposition which can be accounted for by the call being for a serious problem indicated at the beginning of the assessment process (for example patient not breathing) or recorded as an early exit pathway where assessment is not possible (for example a third party call request from the police or fire service with no patient information available to make an assessment ) and which are automatically assigned an 8 minute response as a final disposition. There was a small reduction in the number of category A and C calls from the first to final disposition with an equivalent increase in the number of calls assigned a category B response as a final disposition.

Tables 7 and 8 show a more detailed comparison of the differences in calls assigned to each category by initial (first) disposition and final disposition for all calls and overridden calls where both a first and final disposition are recorded. 

 Table 7 – Comparison of first code and final code (all calls)

	 First disposition
	 
	Final disposition
	Total

	 
	 
	Cat A
	Cat B
	Cat C
	Urgent
	Non - ambulance
	1.00

	
	Cat A (8 mins)
	Count
	20218
	103
	11
	0
	37
	20369

	 
	 
	% within first 
	99.3%
	.5%
	.1%
	.0%
	.2%
	100.0%

	 
	Cat B (19 mins)
	Count
	1
	40886
	0
	0
	12
	40899

	 
	 
	% within first 
	.0%
	100.0%
	.0%
	.0%
	.0%
	100.0%

	 
	Cat C (1 hour)
	Count
	0
	0
	964
	0
	0
	964

	 
	 
	% within first 
	.0%
	.0%
	100.0%
	.0%
	.0%
	100.0%

	 
	Urgent Ambulance
	Count
	0
	0
	0
	9732
	0
	9732

	 
	 
	% within first  
	.0%
	.0%
	.0%
	100.0%
	.0%
	100.0%

	 
	Non-Ambulance response
	Count
	2
	868
	2606
	0
	3069
	6545

	 
	 
	% within first
	.0%
	13.3%
	39.8%
	.0%
	46.9%
	100.0%

	Total
	Count
	20221
	41857
	3581
	9732
	3118
	78509

	 
	% within first
	25.8%
	53.3%
	4.6%
	12.4%
	4.0%
	100.0%


Only 3 calls were upgraded from a lower disposition to a category A (8 minute response) disposition and 151 calls initially assigned to an 8 minute response were overridden an assigned a lower response. There was some change to calls assigned a category B (19 minute response) with 868 calls assigned a non-ambulance response being re-assigned to this category. Similarly 2602 (39.8%) of calls assigned to a non-ambulance response were reassigned to a category C (1 hour ambulance) response. Table 8 gives the change in disposition codes all calls that were overridden. 

Table 8 - Comparison of first code and final code for calls overridden by call handlers

	First disposition
	 
	Final disposition
	Total

	 
	 
	Cat A
	Cat B
	Other ambulance
	Non ambulance
	1.00

	
	Cat A (8 mins)
	Count
	0
	103
	11
	37
	151

	 
	 
	% within first
	.0%
	68.2%
	7.3%
	24.5%
	100.0%

	 
	Cat B (19 mins)
	Count
	1
	0
	0
	12
	13

	 
	 
	% within first
	7.7%
	.0%
	.0%
	92.3%
	100.0%

	 
	Non-Ambulance response
	Count
	2
	868
	2606
	100
	3576

	 
	 
	% within first
	.1%
	24.3%
	72.9%
	2.8%
	100.0%

	Total
	Count
	3
	971
	2617
	149
	3740

	 
	% within first
	.1%
	26.0%
	70.0%
	4.0%
	100.0%


Of the 3740 calls that were overridden only 164 (4.4%) involved changes to disposition codes for the two highest levels of response and 3576 (95.6%) were changes to call assigned to a non-ambulance response. Of these 100 calls (2.8%) were assigned to a different non-ambulance response and 96.8% were assigned an ambulance response. Overall less than half (3069/6545) of all calls assigned a non-ambulance response by the NHS Pathways assessment actually received a non-ambulance response and of these 945 were assigned to the disposition “call closed no further action”.  There were therefore 2124 calls (2.7% of all calls) assigned to an alternative non-ambulance response. Non-ambulance response calls could be reassigned to an ambulance response either because the call handler makes a judgment that the call warrants an ambulance response or because the alternative, non-ambulance response assigned is not available at the time of the call. For example, within NEAS a Capacity Management System has been developed with a primary care provider that allows calls assigned to a “speak to primary care “ disposition to be automatically transferred to this service. However, the service is not always available. Similarly there are disposition options that refer the caller to a nurse for further advice. During the time period used for this evaluation this system was not in operation but has since been introduced and Clinical Nurse Supervisors now work within NEAS control to provide further, more detailed clinical assessment for some of these calls.

4.2.3 Call processing times

Call processing times have been calculated for all calls and for different categories of calls. They have also been calculated for different parts of the call cycle and for different hours of the day and day of the week. These times have been calculated to assess the call handling and assessment processes. Variation in these times does not reflect impact on ambulance dispatch as, in common with all other ambulance services, NEAS does not wait for the call assessment process to be completed but dispatches a resource on receipt of an address.  

The components of the call cycle examined are;

· Call start to end –  the time from the telephone being picked up to the call being completed and closed

· Call start to disposition – the time from the telephone being picked up to arrival at an NHS Pathways disposition

· Call start to pathways start – the time from the telephone being picked up to the start of the NHS Pathways assessment

· Triage to disposition time – the time from the start of the NHS Pathways assessment to arrival at a disposition

· Triage start to triage end – the time from the start to the end of the NHS Pathways assessment including any advice or instructions given after a disposition is reached

· Disposition to triage end – the time from arriving at a disposition to ending the NHS Pathways assessment. This indicates the time allocated to providing advice and instructions.

Tables 9 – 11  give the call processing times for all calls, emergency calls and urgent calls.

Table 9- Call processing times for all emergency and urgent calls 

	 
	call start to end time
	call start to disposition
	call start to pathways start
	triage to disposition time
	triage start to end
	disposition to triage end

	Number of calls
	Valid
	78779
	78666
	77027
	76930
	77024
	78666

	 
	Missing
	4
	117
	1756
	1853
	1759
	117

	Mean
	0:02:48
	0:02:23
	0:01:23
	0:00:58
	0:01:23
	0:00:24

	Median
	0:02:20
	0:01:56
	0:01:10
	0:00:29
	0:00:53
	0:00:10

	Std. Deviation
	0:02:34
	0:02:13
	0:01:07
	0:01:31
	0:02:00
	0:01:14

	Minimum
	0:00:04
	0:00:03
	0:00:01
	0:00:01
	0:00:03
	0:00:00

	Maximum
	4:56:51
	4:56:43
	1:27:51
	2:15:49
	3:49:39
	3:49:09


Table 10- Call processing times for emergency calls only
	 
	call start to end time
	call start to disposition
	call start to pathways start
	triage to disposition time
	triage start to end
	disposition to triage end

	Number of calls
	Valid
	68354
	68243
	66614
	66519
	66611
	68243

	 
	Missing
	4
	115
	1744
	1839
	1747
	115

	Mean
	0:02:55
	0:02:28
	0:01:23
	0:01:03
	0:01:31
	0:00:27

	Median
	0:02:29
	0:02:01
	0:01:09
	0:00:36
	0:01:07
	0:00:13

	Std. Deviation
	0:02:26
	0:02:15
	0:01:05
	0:01:32
	0:01:49
	0:00:53

	Minimum
	0:00:04
	0:00:03
	0:00:01
	0:00:01
	0:00:03
	0:00:00

	Maximum
	4:56:51
	4:56:43
	1:07:44
	2:15:49
	2:16:23
	1:06:07


Table 11- Call processing times for urgent calls only 

	
	call start to end time
	call start to disposition
	call start to pathways start
	triage to disposition time
	triage start to end
	disposition to triage end

	Number of calls
	Valid
	10425
	10423
	10413
	10411
	10413
	10423

	 
	Missing
	0
	2
	12
	14
	12
	2

	Mean
	0:01:57
	0:01:50
	0:01:25
	0:00:24
	0:00:31
	0:00:07

	Median
	0:01:40
	0:01:35
	0:01:15
	0:00:17
	0:00:21
	0:00:03

	Std. Deviation
	0:03:13
	0:02:00
	0:01:21
	0:01:11
	0:02:47
	0:02:30

	Minimum
	0:00:14
	0:00:12
	0:00:02
	0:00:03
	0:00:07
	0:00:00

	Maximum
	3:51:33
	1:38:36
	1:27:51
	1:37:47
	3:49:39
	3:49:09


There were 14 calls with total call times in excess of one hour. Examination of these calls suggest there may have been some errors in time stamps but occasionally for some reason a call is not properly closed which can result in an excessively long call time, for example there may be delays in dispatch or other exceptional circumstances where continued caller support is required before the call can be closed. Figure 9 shows the distribution of total call times for all calls.

Figure 9 – Distribution of total call times using NHS Pathways
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The median total call processing time was 2 minutes 20 seconds for all calls, 2 minutes 29 seconds for emergency calls and 1 minute 40 seconds for urgent calls. For all other components times were longer for emergency calls than urgent calls with the exception of call start to pathways start which was longer for urgent calls. This is because all emergency calls will enter the pathways triage process whereas only some urgent calls where key conditions warranting further assessment are identified have a full pathways assessment and some time is taken to establish whether are full assessment is required. For all calls 7.5% were processed in 1 minute or less, 66.6% in 3 minutes or less and 90.7% in 5 minutes or less.

For all calls the time taken from the start of the call to arriving at a disposition was under 2 minutes and the triage time under 1 minute. For emergency calls the triage time was 1 minute 7 seconds compared to just 21 seconds for urgent calls. This is not surprising as it is the emergency calls that require the most detailed assessment. Urgent calls have already had some form of assessment by the requesting health professional. The disposition to triage end time represents any time taken to provide advice and instructions and for emergency calls the median time was 13 seconds. 

Table 12 gives the median call processing times for the main categories of calls and at different times of the day and days of the week.


Table 12 – Median call processing times for different categories calls and different time periods

	 
	call start to end time
	call start to disposition
	call start to pathways start
	triage to disposition time
	triage start to end
	disposition to triage end

	Category A
	0:02:20
	0:01:36
	0:01:04
	0:00:21
	0:01:10
	0:00:35

	Category B
	0:02:22
	0:02:06
	0:01:12
	0:00:35
	0:00:50
	0:00:09

	Category C
	0:02:14
	0:02:06
	0:01:13
	0:00:27
	0:00:32
	0:00:03

	In hours (08.00-19.59)
	0:02:11
	0:01:51
	0:01:09
	0:00:25
	0:00:42
	0:00:08

	Out of hours (20.00-07.59)
	0:02:35
	0:02:06
	0:01:11
	0:00:38
	0:01:11
	0:00:14

	Weekday
	0:02:15
	0:01:53
	0:01:08
	0:00:27
	0:00:49
	0:00:09

	Weekend
	0:02:25
	0:02:01
	0:01:09
	0:00:34
	0:01:02
	0:00:12


There was little difference in the median total call time for category A & B calls but category C calls were shorter. The majority of urgent calls fall into category C and these calls have shorter total call times. Call start to disposition time was 30 seconds shorter for category A calls reflecting the rapid arrival at a disposition for calls where a significant problem is identified at the beginning of a call or calls where no assessment can be carried out which by default are assigned to an 8 minute response. Triage times and disposition to triage end times were both longer for category A calls with half of the triage time accounted for by giving advice or other instructions which would be expected for the most serious calls. Triage to disposition times were longest for category B calls suggesting that these calls require the most questioning. This is plausible as in the absence of any immediate and obvious serious clinical problem more pathways may need to be explored to arrive at an appropriate response decision.

Call processing times for all of the component parts of the call cycle were greater for calls received out of hours and at weekends when compared to in hours and weekdays. In particular the triage time for calls received between 8 am and 8 pm was 30 seconds shorter than for calls received between 8pm and 8am, and 13 seconds shorter on weekdays compared to weekends.  There is no obvious explanation for these differences but they may be as a result of differences in control room staffing levels at different times. It is also possible that some of the calls received at night and weekends are different in nature and may be more difficult to assess, for example when questioning callers and patients influenced by alcohol.

4.3 Summary

We have examined almost 80,000 calls to explore the operational use of NHS Pathways in an ambulance service setting.  The main findings are;

· Assessment of emergency (999) and urgent ambulance service calls using NHS Pathways in one service resulted in 25.6% of calls being assigned to the highest level (ambulance within 8 minute ) response category, 53.2% to a response of a ambulance within 19 minutes and 21.2% to a delayed ambulance dispatch or non-ambulance response.

· For emergency calls 29.4% were assigned by NHS Pathways to an 8 minute ambulance response (category A). NHS Pathways assigns 10% fewer category A and B calls to Category A than other ambulance services in England.

· NHS Pathways provides a potentially much broader range of response options to 999 and urgent ambulance calls than has previously been available. Within the study setting assessed calls were assigned to a range of non-ambulance response options including referral to a primary care practitioner, advice to contact another health professional and advice that the patient make their own way to an A&E department. 

· Ten percent of emergency calls are assigned to a delayed ambulance response or referral to alternative pathways. For the time period used in this analysis almost all of these calls received an ambulance response with only 3% referred to alternative providers. More recent developments and others underway that will allow onward referral to a wider range of other providers will potentially result in a reduction in the number of calls requiring an ambulance response.

· The NHS Pathways initial disposition is stable with only 5% of dispositions being overridden by call handlers and these are predominantly for alternative responses that are reassigned to an ambulance response if no alternative service is available at that time of day, or the caller refuses to accept an alternative disposition.

· Call processing is rapid with a median processing time of 2 minutes 20 seconds and 90% of all calls being processed in 5 minutes or less. The assessment process itself is short with a median time from start to end of triage of 53 seconds. 

· Call processing times have no impact on ambulance dispatch as ambulances are dispatched on receipt of an address. The NHS Pathways assessment takes place whilst a vehicle is already moving. This strategy allows the ambulance service to maximize response time performance but negates some of the potential benefits of the NHS pathways system. If the call assessment is completed whilst a response vehicle is en route there is then an option to cancel this response if a delayed or non-ambulance response is assigned. However, sometimes an ambulance arrives at the scene before the assessment is complete and the opportunity to provide a different type of response to a lights and siren ambulance is lost.

5. Accuracy and safety of call categorisation

5.1 Introduction 

A key issue in the evaluation of NHS Pathways is accuracy of the call assessment, that is, the ability of the system to assign a disposition appropriate to the urgency of the call. The assessment made by NHS Pathways is dependant on information provided over the telephone by a member of the public. This information may be sparse and/or inaccurate. The appropriateness of the disposition can only be assessed with the more accurate information about patient outcome. The timescale for this evaluation did not allow for the collection of any outcome data from patients and callers or from subsequent contacts with the healthcare system so the assessment has been conducted using ambulance service data Patient Report Form (PRF) data which provides clinical data recorded by the attending ambulance crew after the patient has been seen and assessed at the scene.  A method for classifying calls and assessing safety and accuracy using this information has been developed which allows comparison of the urgency of the call identified by NHS Pathways with available patient data. 

5.2  Safety and risk assessment of under-prioritisation

5.2.1 - Methods

The key safety issue is the detection of any risk that may be present by under-triage and a call requiring an 8 minute response being erroneously assigned to low priority (1 hour or alternative response) by the NHS Pathways system which may then have an adverse impact on patient outcome.

NEAS already has a system in place to audit and monitor calls for errors in call categorisation. This assessment is based on information recorded on the patient report form by the attending ambulance crew indicating their assessment of the category of response the call required (A, B or C).

Each month a report is generated that highlights calls that had a final dispatch code of Category C (60 minute response) recorded in the CAD system but which the staff on scene had fed back via the Patient Report Forms as Category A ( 8 minute response). This provides an ‘Initial’ C v ‘Actual’ A report. 

A copy of the Patient Report Form, CAD record and NHS Pathways call summary and assessment details (where relevant) are collected and reviewed for each case. This first initial review identifies any calls which would require review of the recording of the call to make an appropriate assessment.

The Review Team consists of at least three members from NEAS Clinical Strategy and Clinical Standards Directorate, Medical Adviser and Pathways expertise (Clinical Supervisor or Control Auditor).

Outcomes of the review are categorised (e.g. User (call handler) error, PRF coding error, Crew coding error etc) and risk scored based on standard 5x5 severity x likelihood of reoccurrence.

This process has recorded the rate of under-triage to be very low with only 110 calls (from a total 999 call rate of over 250,000) during the year 2007 identified as category C but requiring a category A response and the majority of these were the result of coding errors rather than triage problems. 

The method of case review of calls identified as potentially under-triaged used by NEAS is a standard and accepted approach to assessing processes of care. It provides a structured process for review and is conducted regularly at short time intervals allowing any significant problems to be rapidly identified. The disadvantages to this approach are that

1. There is a high degree of reliance on personal judgments, particularly of the attending ambulance crew, and these may vary between individuals

2. Only about half of calls attended have a scene call category assessment recorded and so a large proportion of calls are not then assessed for potential problems. There is no data to indicate whether these calls differ from those for which a scene category assessment is completed so we do not know if the findings reported by the NEAS internal audit are valid for all calls. It is perhaps most likely that where no on scene category is recorded this is because the crew does not consider there to be any discrepancy. However, it remains possible that some calls where under-triage has occurred are missed by this process. 

The call review process currently conducted by NEAS provides a focused approach to assessing the safety of NHS Pathways. The objective of this part of the evaluation is to validate these findings.

The method for identifying and assessing calls for potential under-prioritisation has been agreed by a project advisory group comprising:

· Research team – Janette Turner, Professors Jon Nicholl, Helen Snooks, Val Lattimer, Miss Suzanne Mason

· NHS Pathways – Dr Kevin McKenna, Dr Peter Fox

· NEAS – Colin Cessford, George Marley

· DH – Dr Nicholas Reeves

Call Identification

The first step is to replicate the NEAS method of identifying calls assigned a 1 hour response (category C) by NHS Pathways but identified by the crew on scene as requiring an 8 minute (category A) response. In order to overcome the problems of solely using an indicator that is based on the judgment of the attending crew we have also used a number of indicators from the clinical information recorded on the PRF about patient condition and any necessary treatment at the incident scene. These were;

· Any call where pulse was recorded as absent

· Any call where the airway was recorded as obstructed or partially obstructed

· Any call where the Glasgow Coma Score was recorded as less than 15 or an AVPU score of 4 or 3

· Any call where drugs were given

Case construction

Information collected on the Patient Report Forms is scanned by NEAS into a database. The aim was to construct a single record for each call during the 3 month period May – July 2007 comprising CAD, NHS Pathways and PRF information. The combined CAD and NHS Pathways record was easily generated however matching the PRF to the call information was not a straightforward task. The call identifier was used for this process but ambulance crews only record the last 4 digits of the 6 digit identifier on the patient report form and not all forms have this information recorded. PRF data was therefore matched to call data using both the 4 digits of the call identifier and the date. Missing and inaccurate recording of the call identifier by attending crews means that a complete record including PRF data could not be constructed for every call.  In addition, not all calls will generate a PRF as those that are cancelled or diverted or prove to be hoax calls and calls where a non ambulance disposition is assigned means that no patient is actually attended. We have only used emergency calls for this part of the evaluation as the focus is the primary assessment process using NHS Pathways. Urgent calls have been excluded as they have already had an initial clinical assessment by the referring health care professional.

Call Assessment
The analysis has been conducted in several stages.

1. Original and crew categorisation of calls were cross tabulated to identify calls assigned a category C response by NHS Pathways and judged to require a category A response by the attending crew.

2. Other calls that may require a category A response were identified from the scanned PRF data using the agreed clinical indicators. These were then cross tabulated with the NHS Pathways call category and calls assigned a 1 hour (category C) response identified.

3. The calls identified by 1 and 2 were combined. Some calls were identified by both methods and so any duplications were identified and excluded

4. One feature of NHS Pathways is that when the call assessment process identifies a death that is expected or which occurred some time ago a response disposition of 1 hour is allocated. These calls will, of course, be identified as having an absent pulse or GCS of 3 during the call identification process. However, these calls cannot be considered to be under-triaged as the call disposition has been agreed as appropriate by the ambulance using the system and a faster response would not result in change to patient outcome. Any cases where the patient is reported as having absent pulse and where no attempt at resuscitation is made or treatment given was excluded. 

5. This process generated a list of cases assigned a category C response but which potentially required a category A response for further review. For these cases the paper PRF and a hard copy of the NHS Pathways assessment was obtained and examined. Cases where there were clear errors in the data, for example wrongly recorded clinical information (where scanning has entered wrong values) and where no clinical problem was detected were excluded.

6. The remaining cases were reviewed in more detail. Where necessary a copy of the tape recording of the call was also obtained. From this assessment agreement reached about which cases had possibly been under-triaged.

7. These cases were then reviewed again by an independent clinician for a final judgment on whether the call had been wrongly assigned to a category C response and, if so, an opinion on what level of response should have been assigned.

The call review process was carried out by;

Janette Turner (Evaluation lead)

Colin Cessford and George Marley (NEAS)

Dr Kevin McKenna and Dr Peter Fox (NHS Pathways)

The final clinical review was carried out by Miss Suzanne Mason (Reader in Emergency Medicine, ScHARR and Consultant in Accident & Emergency Medicine).

This process allows an assessment to be made of any potential under-triage for calls assigned an ambulance response. It does not assess risk associated with calls assigned a non ambulance response as no additional clinical information is available about this patient group but the risk associated with sending no response may in fact be greater than that of a delayed response. The time constraints of the evaluation did not allow for any additional work to follow up these patients but it is important to attempt to identify any risk associated with this type of response. Therefore, in order to identify possible adverse events in this group we have used two additional sources of information provided by NEAS:

1. Any complaints to the Trust and internally identified critical incidents which have been a result of perceived problems with the NHS Pathways assessment process

2. The results of a telephone patient satisfaction survey conducted by NEAS

5.2.2 - Results

Assessment of category C calls

A total of 49078 calls were matched to a PRF record and of these there were 3276 (6.7%) calls assigned to a 1 hour (category C response). The call identification process using crew assessment of urgency and the agreed clinical indicators generated an initial list of 325 cases of which 147 were excluded because they were deaths where no attempt at resuscitation had been made. 

This gave 178 cases for further review. Table 13 gives details of the outcome of the initial review of these cases.

Table 13 - Outcome of review of calls assigned to a category C response

	Review outcome
	Number of cases 
	% of cases

	Scanning errors
	68
	38.3

	Obviously deceased
	15
	8.4

	Decreased GCS/AVPU but links to clinical history
	42
	24

	Airway problems – 2 nosebleeds, 3 vomited
	5
	2.8

	Assessed by RRV/community paramedic/GP
	3
	1.7

	Early exit – crew arrived on scene during assessment
	12
	6.8

	Incorrect match between call and PRF
	5
	2.8

	Possible under triage
	28
	15.2

	Total
	178
	100


Scanning errors accounted for the majority of the calls reviewed and occurred when, for example, a component of the GCS score was recorded as 0 rather than 6 producing an inaccurate, low GCS score or where the crew had struck through a section of the form and this had been picked up as a recording in a box used for call identification. In all 68 of these cases no clinical problem or NHS Pathways issue was identified on review of the paper record.  

There were 43 cases identified where a true decrease in GCS or a low AVPU score was identified but where further review showed these not to be linked to a serious clinical problem. The majority of these cases were for elderly patients with pre-existing problems such as dementia and confusion which resulted in inappropriate responses and hence lower scores on some GCS components. Other cases had low GCS scores as a result of alcohol intoxication or physical problems such as eye injury which resulted in a low score for the eye opening component. In all of these cases there was no serious clinical problem requiring a higher level response.

Of the 5 cases where a potential airway problem was identified 2 cases were nosebleeds and there were 3 cases where patients had vomited but in none of these cases was there any evidence on the paper record that the airway was compromised or that any treatment was required to clear or maintain a patent airway.

There were 15 calls where a clinical problem was present but in 3 cases another health professional was with the patient and treating them and the call was a request for transport. The remaining 12 were calls where an ambulance response arrived on scene during the NHS Pathways assessment and the process could not be completed. These calls are automatically assigned by NHS Pathways to a category C response. If the assessment process had continued along the pathway taken by the call handler a higher disposition would have been assigned.

One hundred and fifty of the reviewed calls were judged to have been identified because of data errors or for conditions where a higher level response was not required and a 1 hour response appropriate. There were 28 calls where a clinical problem was identified or where treatment had been given that suggested a category A or B response may have been required. For 7 of these calls a clear user. that is call handler, error was identified by the NEAS and NHS Pathways reviewers. The other calls had a secondary clinical review by SM. Details of the reviewed cases are given in table 14.

Table 14 – Features and outcome of case review for calls receiving a category C response and with identified clinical problems.

	
	Case description
	Review findings
	Response required

	1
	Male, GCS 13, confused, generally unwell, 3x coffee ground vomits
	Clear physiological signs of a significant health problem. 1 hour response unlikely to have an impact on outcome but a 19 minute response probably more appropriate
	B

	2
	Elderly female. Fall. Severe pain, tenderness and swelling to left shoulder. ? dislocation. Given morphine x2
	One hour response will not affect outcome but a delayed response may not be appropriate for severe pain
	B

	3
	Female, fall, GCS 12 but has dementia. No obvious injury apart from grazes. Given Oxygen therapy
	No significant identifiable clinical problem
	C

	4
	Male, fell downstairs previous evening. Seen by ambulance service but refused to go to hospital. Woke in morning and called ambulance again as had shoulder pain and friction burns. GCS 15 on arrival of crew then had a fit lasting 2 minutes. No respiratory effort or cardiac output. BLS led to immediate return of respiration and cardiac output. 
	Fit and cardiorespiratory arrest but these were a consequence of patient deterioration after arrival of the ambulance crew and these events were not predictable at the time of the call. The correct pathway was used and the response assigned was appropriate at the time of the call
	C

	5
	Female, fall. Large contusion to head and couldn’t remember what had happened. GCS 14
	Head injury but unlikely to be serious. Borderline case but on balance should probably warrant a 19 minute response
	B

	6
	Elderly female in nursing home, seen by GP earlier on the same day and diagnosed with Urinary Tract Infection. Had subsequently vomited x3, cyanosed and generally unwell. Given oxygen therapy
	One hour response appropriate and would have no impact on outcome
	C

	7
	Male, scalds to feet. Given morphine
	One hour response appropriate
	C

	8
	Collapse, GCS 11. Weakness in right arm and leg, unable to speak. Cannula inserted, oxygen given ?CVA
	Clear clinical problems on arrival of the crew but not identified at the time of triage although condition may have changed after the call. Clinical condition required a 19 minute response
	B

	9
	Fall, pain and deformity to right leg ? fractured tibia & fibula. Splinted
	One hour response unlikely to affect outcome but question about appropriateness of leaving a possible fracture for this length of time
	B

	10
	Multiple pre-existing health problems. Fell out of bed, GCS 12, slurred speech and leaning to one side. Chest infection or CVA
	Pathway used was reasonable but clear clinical problems probably warranted a 19 minute response
	B

	11
	GCS 13, confused, diagnosed with UTI, temperature 39.5oc
	Unwell but 1 hour response appropriate
	C

	12
	Difficult to triage as under the influence of alcohol and cocaine. When crew arrived complaining of chest pain and having petit mal fits. Given diazemuls and oxygen therapy.
	Needed 19 minute response for clinical condition however difficult to establish problems at triage
	B

	13
	Male, history of epilepsy. At time of call described as post-ictal after single fit. Following call had further 2 fits. Given diazemuls
	Deterioration after call. One hour response appropriate at time of call
	C

	14
	Fall, right hip pain with shortening and external rotation ? fractured neck of femur
	One hour response unlikely to affect outcome but question about appropriateness of leaving a possible fracture for this length of time
	B

	15
	Backpain, sudden onset, history of previous back problems. Given entonox
	1 hour response appropriate
	C

	16
	Patient post laryngectomy, unable to clear airway. Walking around and able to talk when crew arrived. District nurse made call and was with patient. Suction to airway.
	No serious problem when crew arrived. With a nurse. Airway problem not established on assessment – call handler could have chosen a better pathway. Appropriate response
	C

	17
	Left shoulder injury with deformity ? dislocation. Given oral morphine.
	Serious deformity not picked up on assessment but would not have changed response.  Appropriateness of delayed response for severe pain.
	B

	18
	4 year old with knee stuck in metal fence. Fire brigade requested response. Oromorph given. Released by fire crew
	User error. 4 year old trapped child and fire request should have been an A response 
	A

	19
	Male fell during football. Swollen right ankle unable to weight bear. Splinted ? fractured  ankle
	Injury not picked up on assessment (faint or fall with no injury pathway used). Would still have generated a C response but ? appropriateness of delayed response for suspected fracture.
	B

	20
	Ankle injury with deformity and haematoma. ? fracture. Morphine given
	Correct pathway but ? appropriateness of delayed response for severe pain and suspected fracture
	B

	21
	Collapse in nursing home. Unconscious for 1 minute. Vomited x2, GCS 14 on arrival of crew. 
	User error. Caller described patient as cold and clammy but missed by call handler. This description generates an A response
	A

	22
	Lying on floor. Diabetic  BM 1.4. Glucagon given
	User error- call handler did not pick up description of “mumbling” in response to questioning and further questioning should have identified patient was a known diabetic. This would generate a B response
	B

	23
	5 year old fell off scooter. Leg injury swollen but no deformity. Given morphine and splinted
	Correct pathway but ? appropriateness of delayed response for injured child with pain
	B

	24
	Intermittent fitting. Given diazemuls.
	User error-  did not pick up fitting but used falls and faints pathway. Initially post-ictal. Correct questioning would have generated a B response. 
	B

	25
	7 year old with multiple fits. Given diazepam.
	User error – did not pick up fits but used fever pathway. Questioning revealing current fits would have generated an A response
	A

	26
	Patient in custody with fluctuating consciousness level
	User error – police request should have generated an automatic B response
	B

	27
	Call by carer – patient up and around earlier. Complained of chest pain. Carer left patient to have breakfast and returned later to find patient unconscious and not breathing. When crew arrived no vital signs and patient cold. Resuscitation protocol used but deceased.
	User error – expected death pathway used but carer making call described patient as having had chest pain earlier in the morning. Should have been an A response
	A

	28
	Female found collapsed on kitchen floor by daughter. Last seen alive 5 hours previously. On arrival of crew no vital signs, cold, pupils fixed and dilated. CPR protocol carried out but deceased.
	Patient was clearly deceased and described as deceased at time of call. Inappropriate resuscitation by crew
	C


Of the 7 calls identified as under-triaged due to user error 6 did not result in any adverse outcomes as dispatching on address meant that all of these calls received an ambulance response in a much shorter time than the 1 hour response disposition. One call (27) involved a patient who was not breathing and with no cardiac output and who had complained of chest pain earlier. The outcome is unlikely to have changed for this patient as there was a time gap between him last being seen alive and the call for help but an 8 minute response should have been dispatched with the history described. For 3 of these calls where a diabetic problem and continued fitting which required treatment by the attending crew were identified a delayed response of 1 hour could have potentially resulted an adverse event for the patients. However, all callers are told at the end of the assessment that if there is any change in patient condition they should call straight back and description of a deteriorating condition on further assessment would result in an upgraded response.

For the remaining cases no adverse event or impact on patient outcome was detected. For some cases there was clear evidence that patient condition had deteriorated after the initial call and whilst the condition present on arrival of the crew warranted a higher level response this was not necessarily apparent at the time of the call. So, although a higher level response has been judged to be required there was no indication that the NHS Pathways assessment process had initially arrived at an inappropriate disposition. For other calls the assessment process was correct but the appropriateness of a 1 hour disposition for calls where there is a suspected fracture and severe pain requiring strong analgesia has been questioned.

Of the 28 calls reviewed 9 were judged to have been assigned a correct 1 hour response, 15 were assessed as requiring a 19 minute (category B) response and 4 as requiring an 8 minute (category A response). This means that 10.7% of reviewed calls were judged to have been under-prioritised providing an estimated under-prioritisation rate from all calls of 0.034% or 1 call in 2583. For serious under-prioritisation, that is calls assigned a category C response but judged to require an 8 minute category A response the estimated under-prioritisation rate is 0.008% or 1 call in 12269. This is very much lower than previous estimates of the risk of under-prioritisation when 999 calls are triaged for urgency. The original assessment of safety and reliability of priority dispatch systems made before prioritisation of ambulance calls was implemented estimated the risk of serious under prioritisation to be 1 in 2200 calls.6 However this was carried out in 1996 and the dispatch systems studied at the time, including AMPDS, have developed considerably since then. This study also used an entirely different assessment method involving blind assignment of response priority to a random sample of all types of calls using ambulance service and hospital data. For this study we have attempted to specifically identify all cases of under-triage within the study sample. One further pertinent feature is that at the time of the 1996 study the concept of categorising ambulance calls and providing different levels of response was very new and the expert panel making judgments about the level of response required for different types of calls were risk averse to any form of delayed ambulance response. Twelve years later the risk associated with delayed response has become a much more acceptable concept and replication of the 1996 study now with a much larger sample as we have used and current other EMD systems may yield entirely different results. 

In this study we have attempted to apply a systematic process to the identification and review of calls assigned to a delayed 1 hour response and which may have required a higher level response. The results suggest that the risk of potential under prioritisation using NHS pathways is low and for the most serious risk, that is assigning a delayed 1 hour response to calls requiring an 8 minute (category A) response the risk is very low.  

Calls assigned to a non-ambulance response
NEAS have provided us with details of the number of complaints received during 2007/8 where a dispatch or NHS Pathways issue was involved. The Trust also keeps its own internal clinical issues log and they have also provided details of clinical issues involving NHS Pathways that have been reported.

In 2007/08 the Trust received 13 formal complaints where an issue with NHS Pathways was involved. Of these; 

 7  
were upheld all of which involved user (call handler) error

 2  
were upheld in part and user error contributed to the outcome

 3  
were not upheld 

 1 
complaint was withdrawn and no patient safety issue was involved

There were 9 cases that were upheld or upheld in part.  These were all due to the call handler not applying the correct pathway.  None of these cases involved an error in the NHS Pathways system.  If the call handler had selected a more appropriate Pathway then in every case this would have resulted in the correct disposition.

There were 17 clinical issues reported of which:

1   
was due to a technical link/IT fault and has been resolved and no patients were affected.

16  
were from crews who were concerned about the advice given during the NHS Pathways assessment in relation to the administration of aspirin to patients.  This has been resolved by the crews being informed of the evidence associated with aspirin administration.  There were no patient issues as a result of these incidents.

Patient satisfaction survey

NEAS have conducted their own telephone patient satisfaction survey involving patients who had been assigned to a non-ambulance response. The results of this survey are given in a summary report provided by NEAS.  (Appendix5).

The main finding of the survey is that callers and patients are generally satisfied with the NHS Pathways assessment process and with the assignment of a non-ambulance response although there remains for a minority an expectation that an ambulance should always be sent. Ninety percent of respondents were happy with the disposition they were assigned to and 93% with the treatment they received. The main source of satisfaction was the reassurance given by talking to a clinician (for example the out of hours doctor or nurse) and avoiding a visit to an A & E department. Almost 75% of respondents rated their experience as excellent or very good.

5.3 Accuracy of call assessment

5.3.1 Methods

The second key issue we have investigated is the accuracy of NHS Pathways, that is the ability of the system to detect salient clinical problems and correctly assign them to the most appropriate response category. This is therefore an issue about over-triage and the extent to which calls are assigned to responses that are higher than that required well as under-triage. Over-triage does not pose risks to safety but is important as a measure of the efficient use of resources.

The objective of this analysis was to find a method of identifying the number of “true” calls assigned within each response category and to compare this with the actual number of calls assigned to each category. The planned process for identifying “true” cases was similar to that described for the assessment of safety and was agreed by the same advisory group.

A simple measure of accuracy can be made by looking at single key clinical indicators and their distribution within the different response categories and we have conducted this analysis. However single indicators do not detect all calls that should be assigned to each category and the calls identified by single indicators cannot be simply summed as more than one may be present in individual cases. We have therefore developed a system of classification for identifying different types of calls, independently of the NHS Pathways disposition, that is a composite measure using data items from the clinical information recorded on the PRF. These were:

1. Category A (8 minute response) calls are those which require emergency attendance and are time critical.  The urgency and hence requirement for a Category A response are clear for some condition descriptions or obvious physiological changes. For other calls the indications may be more subtle, for example some condition descriptions may be sufficiently broad to cover a range of severities that makes the condition description itself insufficient to make a judgment of severity.  NHS Pathways uses signs and symptoms rather than condition descriptions as the basis for assessment making comparison of condition descriptors with Pathways assessment difficult. It is also possible that for some calls condition or physiological indicators may be poorly recorded but the performance of some interventions or treatments indicate a serious, time critical event. The agreed indicators for classifying calls as category A were:

Physiological change

· Any obstructed or partially obstructed airway

· Any abnormal breathing or seriously deranged respiratory rate (respiratory     rate >35 or <10)

· Absent pulse 

· Reduced level of consciousness (AVPU 3 or 4 or Glasgow Coma Score <9)

Condition 

· Any suspected cardiac condition – this is the key condition call categorisation has been based on 

Intervention/Treatment (if none of above recorded)

· Intubation or other airway management

· CPR or defibrillation

· Drugs

One refinement was made to this classification was made. The assessment of safety revealed that the accuracy of Glasgow Coma Scores was poor as a result of scanning errors importing incorrect values for different components. We therefore used the simpler and more accurate AVPU score but not GCS as a clinical indicator.

2. Category B (19 minute response) calls are required  where there is a clear clinical problem that requires treatment and possibly transport to hospital but are not time critical.  The physiological indicators are less clear cut than for category A calls and so a broader range of condition descriptions have been used to identify possible category B calls. Treatments have also been included as intervention on scene suggests a clinical problem is present and may identify under-triaged cases. The indicators agreed to identify category B calls were:

Physiological change

· Any abnormal breathing or altered respiratory rate (respiratory rate 34-30 )

· Reduced level of consciousness (AVPU 2)

Condition 

· Diabetes with hypo or hyperglycaemia

· Neurological

· Abdominal complaints

· Injury

· Maternity problems – Bleeding or in labour

Intervention/Treatment (if none of above recorded)

· Intubation or other airway management

· CPR or defibrillation

· Drugs or other therapies (for example, oxygen therapy)

2. Category C (1 hour) responses are those where there is no urgent or time critical problem and are all other calls not identified by 1 or 2.

The same dataset of matched CAD, NHS Pathways and PRF data described in section 4.2.2. was also used for these analyses. The composite measures described for identifying category A and B calls were used to identify cases that met the call classification criteria and these were allocated to groups of possible true A and B calls. The remaining calls were allocated to the group of possible category C calls. The assessment for safety had identified the NHS Pathways and locally agreed disposition of a 1 hour response for expected or obvious deaths but these calls have, for example, an absent pulse recorded and so will be allocated to the possible category A group. These calls could be easily identified and allocated to the correct group. However it became clear that there were a number of data anomalies, particularly the recording of respiratory rates where oxygen saturation values had been transposed to the respiratory rate field. Given the large number of calls within each category it was not possible to manually check all cases for accuracy and so a random sample of 150 calls was selected for each group and each case manually checked for recording errors. The randomly selected calls were classified as being correct for that group if it fulfilled the criteria agreed for call classification. If it did not meet the criteria it was allocated to the group with criteria it did meet. This process allowed us to make an estimate of the true number of calls meeting the classification criteria for each category from all emergency calls irrespective of the call disposition assigned by NHS Pathways. 

This method provides a baseline estimate of the relative proportions of “true” calls within each category. However, it does not estimate the within category accuracy, for example, what category calls assessed as category A by NHS Pathways but not classified as category A by the call classification system should have been assigned to. It is also possible that data errors and missing data for some criteria may have led to some true A calls not being identified. Similarly the call classification criteria for category B calls would exclude calls that should in fact have been assigned to a category A (for example an absent pulse) as this was a criteria for category A calls. Nor would it identify calls assessed as category B by NHS Pathways but actually requiring a category C response based on the clinical information provided at the scene. To estimate within category accuracy we have taken separate random samples of 150 calls from each NHS Pathways allocated category and each call assigned to the “true” category using PRF data and the call classification system.

5.3.2 Results

Clinical Indicators

Distribution of 3 key clinical indicators recorded by the attending crew; airway status, absent pulse and conscious level, within call categories allocated by NHS Pathways has been measured. Tables 15 -17 give the distribution of these indicators for all cases where the indicator was recorded for all calls. We have also repeated these analyses with calls for expected or obvious deaths where no attempt at resuscitation was made excluded.

Table 15 – Allocation of pulse recorded as present or absent by crew on scene within call categories determined by NHS Pathways

	Pulse present or absent
	Cat A n (%)
	Cat B n (%)
	Cat C  n (%)
	Total n (%)

	All calls          

                        pulse present

                        pulse absent

                           total
	11957 (32.4)

486 (70.5)

12443 (33.1)
	922953 (62.2)

94 (13.6)

23047 (61.3)
	2012 (5.4)

109 (15.8)

2121 (5.6)
	36922 (100)

689 (100)

37611 (100)

	Expected deaths excluded     

                       pulse present

                        pulse absent

                            total
	11957 (32.4)

486 (97.2)

12443 (33.2)
	22953 (62.2)

13 (2.8)

22976 (61.4)
	2012 (5.4)

0

2012 (5.4)
	36922 (100)

499

37431 (100)


Table 16 – Allocation of airway status recorded by crew on scene within call categories determined by NHS Pathways

	Airway status
	Cat A n (%)
	Cat B n (%)
	Cat C  n (%)
	Total n (%)

	All calls             

                               Clear

                  partial obstruction

                        obstructed

                         vomited

                           total
	12736 (32.7)

207 (57.7)

22 (64.7)

51 (55.4)

13016 (33)
	24120 (61.8)

134 (37.3)

7 (20.6)

38 (41.3)

24299 (61.5)
	2144 (5.5)

18 (5)

5 (14.7)

3 (3.3)

2170 (5.5)
	39000 (100)

359 (100)

34 (100)

92(100)

39485(100)

	Expected deaths excluded       

                              Clear

                 partial obstruction

                        obstructed

                         vomited

                           total
	12736 (32.7)

207 (57.7)

22 (64.7)

51 (55.4)

13016 (33)
	24082 (61.9)

129 (37.2)

4 (15.4)

36 (40.4)

24251 (61.6)
	2079 (5.3)

11 (3.2)

0

1 (2.2)

2092 (5.3)
	38897 (100)

347 (100)

26 (100)

89 (100)

39359 (100)


Table 17 – Allocation of conscious level recorded by crew on scene within call categories determined by NHS Pathways

	Conscious level (AVPU)
	Cat A n (%)
	Cat B n (%)
	Cat C  n (%)
	Total n (%)

	All calls             

                                  Alert

                  Verbal response

                     Pain response

                     Unresponsive

                           total
	11042 (30.8)

647 (43.7)

388 (55.1)

813 (70.9)

12890 (32.9)
	22765 (63.5)

795 (53.8)

304 (43.2)

224 (19.5)

24088 (61.5)
	2058 (5.7)

37 (2.5)

12 (1.7)

109 (9.5)

2216 (5.7)
	35865 (100)

1479 (100)

704 (100)

1146 (100)

39194 (100)

	Expected deaths excluded       

                                  Alert

                  Verbal response

                     Pain response

                     Unresponsive

                           total
	11042 (30.8)

647 (43.7)

388 (55.1)

813 (70.9)

12890 (32.9)
	22765 (63.5)

795 (53.8)

304 (43.2)

158 (16.1)

24022 (61.6)
	2058 (5.7)

37 (2.5)

12 (1.7)

9 (0.9)

2116 (5.4)
	35865 (100)

1479 (100)

704 (100)

980 (100)

39028 (100)


For the key clinical indicator of an absent pulse, when all cases are examined almost 30% of cases had been assigned to category B or C although these cases indicating a life-threatening condition would be expected to be assigned to a category A (8 minute) response. However, when the deaths with no resuscitation are excluded there are no cases assigned to category C and 13 cases assigned to category C. This indicates that the locally agreed policy of assigning expected and obvious deaths to a delayed response is accurately assessed. The 13 cases of absent pulse and where resuscitation was attempted assigned to a category B response suggests some potential under-triage. This equates to 1 in 2880 calls for all calls where this indicator was recorded (13/37441 calls) and 1 in 5296 for all calls (13/68854 calls). However this assumes that the condition was clear at the time of the calls and within this small number of cases it is possible that in at least some of these cases a deterioration in patient condition occurred after the call was complete or after the crew arrived.

For airway status the most serious clinical indicator of obstructed airways was predominately assigned to a category A response with no cases assigned to category C and 4 cases to category B after deaths had been excluded. For partial airway obstruction the picture is less clear cut with almost 40% of these cases assigned to a category B or C response although this still only comprised 140/39359 cases. The review of potentially under-triaged calls reported in section 2 also showed that the recording for this parameter is subject to variable interpretation by attending crews with relatively minor conditions such as nosebleeds and foreign bodies in nostrils sometimes being recorded as a partially obstructed airway. Without reviewing all of these cases individually it is difficult to interpret the extent to which these 140 cases may have been the result of a serious clinical problem that should have been assigned to a category A response and which had been allocated an appropriate category B response.

Eighty three percent of the cases with the most serious clinical indicator of unresponsive on the AVPU scale for level of consciousness were assigned to a category A response and 55% of cases recorded as “responding to pain” were assigned to category A.  A total of 462/39028 calls recorded as having these two lowest levels of consciousness were assigned to a category B response and 21/39028 to a category C response. For levels of consciousness recorded as responding to verbal commands the majority were assigned a category B response. This concurs with the classification system for true B calls. In addition the under-triage review of category C calls (section 4) showed that in a large proportion of cases where a slightly diminished level of consciousness is recorded this could be accounted for by an underlying medical condition unrelated to the reason for the call for an ambulance an, in isolation, is not an accurate indicator of the seriousness of the presenting condition.

In summary, examination of the distribution of 3 clinical indicators has shown the expected trend of the most serious conditions being predominantly allocated to a category A response and the least serious to a category c response. There were some cases of indicators of serious conditions being allocated to category B or C responses but the number of cases was small. For absent pulse this represented 0.018% of all calls being assigned to a category B response and no cases assigned to a category C response. Partially obstructed airway allocated to a category B or C response accounted for 0.2% of all calls and for the lowest two indicators of reduced level of consciousness 0.7% of all calls were assigned to a category B or C response. 

Call classification 

Call classification to estimate the number of “true” calls within each category has been conducted as a two stage process. For the first stage calls were selected from the data set of 49078 cases with a PRF using the agreed classification criteria to create subsets of cases corresponding to category A, B or C. Each set could therefore contain cases that had been assigned to any disposition by NHS Pathways.  Random samples of 150 calls from each category were checked to eliminate any data errors or inaccuracies and cases with inaccuracies were reassigned to the correct category. From this an estimate of the number of true cases based on the call classification criteria was made. Table 18 gives the results of these estimates.

Table 18 – Estimate of number of true cases in each call category – all cases

	Category by classification criteria
	Number of cases identified
	Calls re-assigned from other category
	N (%) cases accurate from random sample
	Total number (%) of true cases

	Category A (8 minute response
	3718
	0
	136/150 (91)
	3383 (7)

	Category B (19 minute response)
	17589
	335 (cat A)

389 (cat C)
	126/150 (84)
	15498 (31.5)

	Category C (1 hour response
	27771
	2815 (cat B)
	148/150 (98.6)
	30197 (61.6)

	Total
	49078
	
	
	49078


Only 7% of calls were identified as true category A calls using the call classification system compared to 31.7% assigned by NHS Pathways. There are also fewer category B calls (31.5 % compared to 61.6% assigned by NHS Pathways) and a much larger proportion of calls were assigned to category C. Only 6.7% of calls were assigned to a category C response by NHS Pathways. This suggests significant over-triage of calls to higher level response categories than required and scope to significantly increase the number of calls that could be assigned to a lower level response. 

To assess within category accuracy we have selected random samples of calls within each call category as assigned by NHS pathways and allocated each call to the true category using the call classification criteria and from this estimated the total number of true calls within each category. These are given in table 19.

Table 19 – Within category estimate of number of true calls for each call category

	True cases by call classification criteria
	NHS Pathways

A


	NHS Pathways

B
	NHS Pathways

C
	Total estimated true cases        n (%)

	True A
	3644
	1481
	16
	5141 (10.5)

	True B
	5060
	8404
	82
	13546 (27.6)

	True C
	6867
	20346
	3178
	30390 (61.9)

	Total – n (%)
	15571 (31.7)
	30231 (61.6)
	3276 (6.7)
	49078 (100)


The main change using this analysis is a shift in the proportion of calls from category B to category A increasing the proportion of calls estimated to be true category A calls to 10.5%. The highest proportion of calls are still assigned to category C as the most appropriate response. These findings represent a feature common to all EMD systems, that is there is significant over-triage of calls in favour of higher level responses. The relatively small proportion of 999 calls that are truly life-threatening has been previously reported2 and the DH policy document “Taking Healthcare to the Patient”3 states that only approximately 10% of 999 calls have a condition than requires the fastest response. This is exactly the same proportion of call that we have estimated in this analysis. Previous research has also made estimates of the proportion of calls that could be assigned to a category C response and it has been suggested that up to 40% of 999 calls are suitable for a delayed or alternative response.7 This study has estimated a much higher proportion can be assigned to this category. However, there are two important limitations that should be considered when interpreting these results.

1. The call classification system was based on clinical criteria only. No account was taken of other factors which may influence the call assessment process and result in a higher level response than category C. In particular, environmental factors such as where patient location (for example in a public place or outside where exposure to some weather conditions may be harmful) and issues about scene safety will often result in a response being upgraded to a category B response rather than a category C as a delay in response may be inappropriate in some circumstances. 

2. The call classification criteria identified category A and B calls. All other calls were assigned to a category C. One feature of the category C calls was that there was frequently little or no information recorded on the PRF. This means that they will not be identified as category A or B, even if they were, as the information to select them is unavailable. Of course it may well be the case that the lack of information is a consequence of there being no significant clinical problem and that the ambulance service is providing a transport service for some cases. Nevertheless it is possible that some “true” category A and, more likely, B calls have not been identified. 

The consequence of these two limitations is that, whilst we are confident that the estimate of the true proportion of category A calls is accurate, it is likely that the proportion of calls assigned as true B is an underestimate and the proportion of call assigned as true category C an overestimate although not sufficiently so to reverse these proportions. The estimates we have made suggest that a much larger proportion of calls than the 10% assigned to category C by NHS Pathways could be allocated to this group and that there is over-triage of calls to category B as well as to category A.

This analysis has estimated 16 calls assigned to category C by NHS Pathways that have been assigned a category A response using the call classification criteria. This is a higher number than that found for the call review described in section 3.1. However the call review process allowed a much closer scrutiny of individual cases using additional information not available for this analysis. This estimate suggests a serious under-triage rate of 1 call in every 3067 which is still considerably better than the previous estimates of risk associated with EMD systems. The discrepancy highlights one other important limitation that should be taken into account which is, that the estimates have been made from random samples and that these are subject to the same data scanning errors and inaccuracies in recording by crews and the potential for deterioration after the call, that were found during the case review but the same level of correction has not been possible for this part of the study. Nevertheless a large number of cases have been used and, although the limitations should be considered when interpreting the results, we are confident that the estimates we have arrived at are a good and fair approximation of the accuracy of NHS Pathways. 

5.4 Summary

We have made an assessment of the safety and accuracy of NHS Pathways using call and clinical information form the patient report form completed by ambulance crews on scene. The assessment of safety has shown that there is some under-triage with calls assigned to both category B and C that should have been assigned to a category A response although for some of these cases deterioration in patient condition occurred after the call. The risk of serious under-triage is lower than that previously estimated for other Emergency Medical Dispatch systems and which were considered an acceptable risk. Furthermore there have been no serious adverse incidents reported to NEAS during the time NHS Pathways has been in operation. NHS Pathways appears to be a safe system for assessment of 999 calls with over 600,000 calls dealt with during the NEAS pilot to date.

The assessment of accuracy has shown that a common feature of EMD systems has not been overcome by NHS Pathways, that is, the over-triage of calls to higher level dispositions than the clinical information recorded on scene suggests is necessary. Over-triage minimizes the risk associated with potential under-triage but there appears to be considerable scope to increase the proportion of calls that can be allocated to a delayed or alternative response rather than a 19 minute ambulance response. 

6. Identification of cardiac arrest

We have been asked to assess the ability of NHS Pathways to identify out of hospital cardiac arrest. This was an additional piece of analysis requested towards the end of the project and consequently we have only been able to conduct a brief analysis using the information already available. 

6.1 Methods

The absence of any condition code for cases in NHS Pathways made it difficult to simply select cases as “cardiac arrest”. A proxy for cardiac arrest would be utilization by the call handler of the cardiopulmonary resuscitation (CPR) advice protocol. The NHS Pathways team identified all cases during the study period May-July 2007 where this protocol was used. These calls were then matched against the study dataset containing PRF information and the true cases of cardiac arrest identified.

This strategy only identifies cases of cardiac arrest or suspected cardiac arrest where the call handler has identified a problem and initiated care advice. It does not identify cases of cardiac arrest where CPR is inappropriate (for example obvious or expected deaths) or where a cardiac arrest may have been missed during the call assessment process. We have therefore constructed a second dataset identifying all cases from the PRF data recorded as pulse absent but excluding cases where a 1 hour ambulance response was assigned for expected or obvious death. Cases identified by both methods have also been matched and an assessment made of the number of identified and missed cardiac arrests.

6.2 Results

 The NHS Pathways team identified 361 cases where the CPR advice protocol was used. Ninety one of these cases could not be matched to a PRF in our data and 29 cases had no information recorded on the PRF leaving 241 cases for the first stage of the analysis. 

Of these 241 cases there were 177 (73.4%) that were matched to PRF records where pulse was recorded as absent. The remaining 64 cases were matched to PRF records that recorded pulse as being present. The call identification and PRF serial numbers of these 64 cases were returned to NEAS and the paper PRF and NHS Pathways record retrieved to establish whether or not a cardiac arrest had occurred. The outcome of the assessment of these 64 calls is given in table 20. 

Table 20 – Outcome of calls where CPR protocol was used and pulse recorded as present by crew

	Outcome of call assessment
	Number (%)

	CPR advice given by call handler with positive outcome
	24 (37.5)

	Entered CPR pathway and entry check confirmed pulse present
	27 (42.2)

	Recording error – pulse absent on crew arrival
	7 (10.9)

	Call record and PRF incorrectly matched
	5 (7.8)

	Missing PRF
	1 (1.5)

	Total
	64 (100)


There were 24 cases where CPR instructions were given and the patient was alive when the crew arrived. However it is not possible to establish from the data we have to establish if these were cases of genuine cardiac arrest, if they were cases of respiratory arrest with a pulse still present or if they were cases where the caller had not recognized that vital signs were still present in patients with, for example, transient unconsciousness and where commencement of CPR had resulted in recognition of present vital signs had become quickly apparent.  

Seven of these cases were confirmed cardiac arrest as a recording error had indicated pulse present when it was absent. Of the 241 cases with a PRF match this means at least 184 cases (76.3%) where the CPR advice protocol was used were confirmed as a true cardiac arrest. 

Use of the CPR advice protocol is not an indicator that all cases of cardiac arrest have been identified. There may be cases where cardiac arrest has been genuinely missed or it may be identified but giving CPR advice is either inappropriate, for example where there is an expected death, or not possible, for example if the caller is not with the patient or a request for ambulance attendance is made by another emergency service.  It is therefore a poor indicator of all cardiac arrest cases.

Examination of the complete PRF dataset for the study period identified 555 calls where pulse was recorded as absent after expected and obvious deaths assigned to a category C response were excluded. Of these 555 cases 177 (31.9%) were matched to cases where the CPR advice protocol was used. There were therefore 378 cases where pulse was described as absent on arrival of the crew and where the CPR advice protocol was not used. Eighty of these 378 cases had resuscitation attempted at the scene suggesting that use of the CPR protocol might have been used and that these cases were missed. We have looked at these 80 cases in more detail by examining the system group indicator record within NHS pathways which indicates the initial symptom flow used in the call assessment. The results are given in table 21.

Table 21- System group indicator recorded for cases of cardiac arrest where CPR advice was not given

	System indicator
	Number (%)

	Unconscious/fitting
	32 (40)

	Stopped Breathing
	12 (15)

	Head/neck injury
	1 (1.25)

	Fits
	2 (2.5)

	Fighting for breath
	9 (11.25)

	Entry/Pre-entry protocol
	8 (10)

	Chest/upper back pain
	4 (5)

	Missing
	12 (15)

	Total
	80 (100)


All of the 177 cases where a PRF matched to a case where the CPR advice protocol had been used had the “stopped breathing” system indicator recorded. Only 15% of the cases where the CPR advice protocol was not used had a system indicator of “stopped breathing” which is the best proxy description for cardiac arrest available within the list of system indicators. The remaining cases had other conditions not suggesting cardiac arrest had occurred. 

It is difficult to compare the ability of NHS Pathways to detect out of hospital cardiac arrest with other prioritisation systems as there is no comparable condition based dispatch code. However, if the system group indicator of “stopped breathing” is used as a proxy descriptor for cardiac arrest a comparison can be made with a previous study that has examined the ability of AMPDS to detect out of hospital cardiac arrest.8 Table 22 compares the system group indicators for the 555 cases of cardiac arrest identified from PRF data with the condition codes for cases of cardiac arrest using AMPDS identified by Heward et al.8

Table 22 – Comparison of NHS Pathways system group indicators and AMPDS condition codes for cases of out of hospital cardiac arrest. 

	NHS Pathways System Group Indicator
	Number (%) of cardiac arrest cases
	AMPDS Condition 
	 % of cardiac arrest cases within category

	Stopped breathing
	256 (48.1)
	Cardiac Arrest
	50

	Unconscious or fitting
	96 (17.3)
	Unconscious
	14

	Fighting for breath or breathing problems
	15 (2.7)
	Breathing problems
	8

	Chest & upper back pain
	5 (0.6)
	Chest pain
	7

	Fits
	8 (1.4)
	Fitting/convulsions
	3

	Entry & pre-entry flow
	47 (8.5)
	Unknown problems
	3

	Others
	10 (1.8)
	
	

	Missing
	107 (19.3)
	
	

	Total 
	555 (100)
	
	100


The profile of condition types is broadly similar for the two systems with stopped breathing or cardiac arrest accounting for half the cases and unconscious or fitting accounting for the next biggest group with almost 19% of cases falling into this group using NHS Pathways and 17% using AMPDS. Breathing problems and chest pain accounted for fewer cases using NHS Pathways and there was a broader spread of conditions. However, the indicators for each system are derived differently with the NHS Pathways indicator reflecting the initial problem and the AMPDS indicator reflecting the final problem after assessment has been completed. There were 107 cases of cardiac arrest within the NHS Pathways data where no system group indicator was recorded. This reflects calls where the circumstances of the call do not allow any assessment to take place. If these cases are excluded then 59.6% of cardiac arrest cases are identified by the stopped breathing system indicator.

6.3 Summary

We have attempted to make an initial estimate of the ability of NHS Pathways to detect out of hospital cardiac arrest. Comparison with other systems is difficult as the indicators used for identifying cardiac arrest within the system are derived quite differently. A more comprehensive audit of all cardiac arrest cases using individual detailed pathways and PRF cases records would provide a better and more accurate assessment than was possible within this study. However, the analysis we have made would suggest that NHS Pathways performs at least as well as AMPDS in detecting out of hospital cardiac arrest. NEAS conduct their own ongoing cardiac arrest audit and the data provided by the clinical audit department indicates that here has been no reduction in performance in respect of return of spontaneous circulation (ROSC) outcomes for patients with out of hospital cardiac arrest since the introduction of NHS Pathways (figure 10).

Figure 10
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7. Summary, conclusions and recommendations

7.1 Summary of findings

NHS Pathways is a telephone assessment system that can be used to manage a range of calls requesting medical help. It has been used in a primary care setting and in 2007 was implemented for the first time as a pilot project in an ambulance service setting. 

Call assessment is a key operational function for ambulance services. The requirement to assess, prioritise and provide an appropriate and timely response to emergency calls based on clinical need is the principal measure of ambulance service performance. This in turn requires an effective system that allows ambulance service control centres to carry out this process safely, that is quickly identifies the most serious and life-threatening conditions to enable the fastest ambulance response, and efficiently, that is sorts cases accurately in terms of the type of response required to minimize inappropriate responses. In England, two call prioritization systems have been used to carry out this function – Criteria Based Dispatch (CBD) and, more commonly, Advanced Medical Priority Dispatch (AMPDS) and are now well established within ambulance services. NHS Pathways provides a potential alternative system. In many ways it provides the same function as CBD and AMPDS but a major difference is that the assessment process, which is conducted by non-clinical call handlers, can result in a much broader range of responses than the current systems in use including non-ambulance responses. We have evaluated the safety and accuracy of NHS Pathways as a system for the prioritization and management of ambulance service emergency calls within the pilot project site. We have also explored the development of NHS Pathways as a system and assessed the practical implications associated with introducing this alternative in an ambulance service setting.

NHS Pathways development

The NHS Pathways development team (PDT) provided very comprehensive documentation detailing the development and review processes that have taken place. We have also examined the system authoring tool and have found the processes used to develop the system are recorded in a very clear and detailed way. Each step of the process has been constructed using the best available evidence base and the evidence used is clearly documented.

NHS pathways had undergone a comprehensive process of testing and peer review by other experts that concluded the product was fit for purpose prior to implementation in North East Ambulance Service NHS Trust and is currently completing assessment for a European Safety License. These reviews have validated the development process and assessed the logic within the pathways in a detailed and systematic way and it was therefore unnecessary for us to repeat this exercise. 

NHS Pathways implementation

A structured 6 week training programme has been developed to equip call handlers with the skills they need to assess calls using NHS pathways. The training programme was well regarded by staff who thought that they were well prepared when the system went live. There were some conflicting views around the level and depth of clinical knowledge provided by the training course with call handlers who had previously used CBD considering the knowledge required for NHS pathways to be insufficient. The training programme includes a two week period of “buddying” where trainees spend time on live calls with experienced call handlers and this was particularly highly valued.

All of the staff we interviewed considered the assessment system to be easy to use. NHS Pathways is a more highly structured system than CBD which allows the call handler a high level of freedom and flexibility in the choice of assessment questions and some previous users of CBD had taken time to adapt to this more structured approach. There is some flexibility within the system and it may be equally true that call handlers who are used to very highly structured and rigid questioning protocols such as AMPDS would find adapting to a more flexible approach difficult.

The features particularly liked and valued by call handlers are the supporting information that appears with each question screen and the care advice protocols. They also felt that the ability to generate non-ambulance responses was a major step forward but the length of the pathways that lead to a non ambulance response conflicts with the current need to dispatch ambulances on address. Ambulances frequently arrive on scene before the assessment is complete reducing the number of dispositions to non-ambulance response. 

A standardized quality assurance programme of monthly call audits for each call handler to monitor call assessment has been implemented. Call handlers also complete self audits and are supported by Clinical Nurse Supervisors. There is some variation between call handlers in the proportions of calls assigned to different dispositions that does not appear to be related to experience. Performance targets are set for individuals to increase or decrease the number of calls allocated to specified dispositions but the call handlers find it difficult to understand how they can achieve these as it is the system not them that determines the disposition.  However, the variation between call handlers in, for example, the proportion of calls assigned to an 8 minute (category A) response suggests there are differences in assessment behaviour.

Introducing a new call assessment system is a major undertaking for any ambulance service. With the support of PDT a large number of NEAS staff were trained in the new system within a 2 month period prior to implementation of NHS Pathways. As is the case with any new product being used for the first time in a new setting the development team have also provided considerable ongoing support to NEAS during the pilot project. The PDT is small as currently the product is used in only 2 services. If NHS Pathways becomes available to a larger number of services including ambulance services then serious consideration needs to be given to the future resources NHS Pathways, as an organization, will need to provide training, product support and continued product development.

Operational performance

We have examined 80,000 emergency and urgent ambulance calls to NEAS over a 3 month period. NHS Pathways assigns 25.6% of all emergency and urgent calls and 29.4% of emergency calls to the highest level 8 minute (category A) response and 10% fewer category A and B calls to category A than other ambulance services. Assessment of urgent calls has little impact on the overall proportion of calls assigned to category A or B with only 0.8% of calls within these categories originating as urgent calls. Ten percent of emergency calls are assigned to either a delayed (1 hour) ambulance response or an alternative non-ambulance response (category C).  Non ambulance responses account for only 3% of calls. The small proportion of alternative, non ambulance responses is due to number of factors;

· The requirement to dispatch ambulances on address in order to achieve response time targets and the longer call assessment times needed to safely exclude clinical risk factors before an alternative response can be assigned means that ambulances can arrive on scene before the assessment is complete. The opportunity to provide a more appropriate response can then be lost. The NHS Pathways development team is currently implementing system changes to reduce this problem.

· The number of alternative services the ambulance service can directly refer to is currently severely limited. Within NEAS a number of developments are underway to try and increase the number of dispositions to alternative services. In November 2007 Clinical Nurse Supervisors were introduced into the control centre. These nurses can provide immediate higher level assessment for calls assigned a disposition of “speak to nurse”. In addition a capacity management system is in development that will allow seamless transfer of calls to other providers. Currently only one primary care provider is integrated into this system allowing calls assigned a disposition of “speak to primary care provider” to be transferred to this service. However if other providers across the whole emergency and urgent care system (including for example, walk in centres and minor injury units) were to become integrated within the capacity management system then the scope for increasing dispositions to non-ambulance responses will increase.

· The belief of the general public that if they request an ambulance they will automatically get one. A number of the disposition generated by NHS Pathways require the caller or patient to contact some other health professional themselves or to make their own way to another facility such as an A&E department. This appears to be unacceptable to some and is consistent with our findings in previous research that has investigated alternative responses for 999 callers. 5
The override rate for call disposition was low at 5% with the majority of overrides being non-ambulance responses re-assigned to an ambulance response. The median call processing time from call start to closing the case was 2 minutes 20 seconds and the assessment process rapid with a median time of 53 seconds.  

Safety and accuracy of call categorization

We were unable to collect any patient outcome data within the time frame of this study and therefore safety and accuracy have been assessed using the clinical information recorded by the attending crew on the Patient Report Form.  A call categorisation method for identifying calls with different levels of urgency corresponding to category A, B and C responses using PRF data was developed. System safety and the risk of serious under-triage was assessed by identifying calls that had been assigned a category C response by NHS Pathways but fulfilled the clinical criteria for a category A response. These potential cases of under-triage were then individually reviewed and a judgment made about the actual response required. A total of 178 cases were reviewed and of these15 judged to require a category B response and 4 a category A response resulting in an estimated under-triage rate of 0.034% or 1 call in 2583. For serious under-triage (category C requiring a category A response) the estimated rate was 0.008% or 1 call in 12269. 

Accuracy of call categorisation was measured by comparing calls allocated to categories A, B and C by NHS pathways with the same calls allocated to those categories using the clinical classification system. The proportion of true category A calls estimated using clinical information was 10.5% compared to 29% allocated by NHS Pathways. The proportion of true category c calls was estimated to be 61.9% although this is likely to be an overestimate as use of clinical data alone does not take into account other factors, such as location, which may result in a higher level response. Nevertheless the 10% of calls allocated to category C by NHS Pathways is probably lower than clinically necessary and as a result a proportion of calls currently allocated to a category B response could probably be safely assigned to a category B response.

An important group of patients are those who receive a non-ambulance response but for whom we have been unable to make no assessment of safety or accuracy as there was no outcome information available for our analysis. Internal monitoring by NEAS has not revealed any serious adverse events as a consequence of a non-ambulance response and a patient satisfaction survey using a sample of these callers conducted by NEAS has shown a high level of satisfaction with the service provided.

7.2. Limitations of the study

A major limitation of the study has been the absence of any independent patient outcome data and reliance on existing electronically based data supplied by NEAS and the NHS Pathways team. The NHS pathways system data and the CAD data were complete and reliable. However the clinical information based on electronic data derived from scanned images of patient report forms was less reliable. The individual call review for the assessment of safety was detailed and we are confident that our estimates of potential under-triage are accurate but it remains the case that a small number of potentially important cases may have been missed. Similarly the assessment of accuracy was also based on this clinical information and data errors may have resulted in cases being incorrectly assigned to call categories although the number is likely to be very small. 

At an operational level call assessment and the allocation of an appropriate response is primarily driven by clinical urgency but is also influenced by other factors such as the environment the incident occurs in, age, particularly the very young or elderly and safety considerations for both patients and crew. We have not been able to take these factors into account in our assessment of accuracy and this should be considered when interpreting the results.

The absence of any available outcome data for patients assigned to a non-ambulance response is also a serious issue. It is very difficult for any ambulance service to obtain information about patients once they have left their care. However, the use of alternatives to an ambulance response does involve some potential risk. An increase in the number of calls receiving this type of response as recommended by ambulance service policy3 will also lead to a potential increase in risk. Development of some method for exchanging information between partner services and systematically auditing and monitoring outcomes for patients allocated to non-ambulance responses should be a priority for ambulance services and any call assessment system provider in the future.

The second important limitation is that the scope of this study has not allowed us to make any serious comparison of NHS Pathways with alternative call prioritization systems and in particular with AMPDS which is the predominant system in England. We have demonstrated that NHS Pathways currently allocates a smaller proportion of calls to the highest level 8 minute response than AMPDS but cannot make any comparison of differences in response assignment for lower level category C responses. One of the perceived advantages of NHS Pathways is the ability to assign a range of responses for category C calls including non-ambulance options as part of the primary call process using non-clinical call handlers. Users of AMPDS can also allocate non-ambulance responses but only after a secondary assessment by a clinician, usually a nurse, paramedic or emergency care practitioner. This uses additional resources but clinician assessment may be considered to reduce clinical risk and therefore a larger proportion of category C calls may re-assessed and ultimately assigned to non-ambulance responses. 

We have also estimated that the risk of serious under-triage using NHS Pathways is much lower than previous estimates of the risk associated with AMPDS and CBD.  However, the study we conducted to assess risk using AMPDS and CBD was conducted more than 10 years ago using different methods to those developed for this study.6 AMPDS has been reviewed and refined through several versions since the original study of safety and reliability. We do not know what the estimate of risk would be if the exercise were to be repeated now using the most up to date version and replicating the method utilized in this study. Neither are we able to compare process measures such as call processing times and override rates with AMPDS.

Finally, we have explored the practical implications associated with implementing NHS Pathways but have made no estimate of the costs associated with implementation or the likely ongoing training, maintenance and support costs.  

The answers to these questions provide the information other ambulance services will need to enable them to make choices about what prioritization system is best for their organization if NHS Pathways becomes available as an alternative. A rigorous comparative study is needed to address these issues.

7.3. Conclusions and recommendations

We have assessed NHS pathways in an ambulance service operational setting and have found it performs at least as well as the alternative call assessment and prioritization system currently in use with respect to clinical risk and accuracy of assessment. The risk of under-triage and assigning an inappropriate low level response to potentially life-threatening calls is small. There is significant over-triage of calls with low clinical risk to the most urgent 8 minute and 19 minute response categories but this is a persistent feature of all telephone assessment systems for medical care as efforts to minimized the risk of serious clinical risk inevitably leads to some loss of sensitivity. 

There is scope to increase the proportion of calls assigned to a delayed or non-ambulance response. The NHS Pathways development team are aware of the disproportionate volume of calls assigned to the 19 minute response category but the ability to address this issue has been constrained by the necessary restrictions on change whilst the system has been operating as a pilot project. NHS Pathways has now been in use in NEAS for almost 18 months and over 600,000 emergency and urgent calls have been processed providing a large and detailed record of system use. If NHS pathways continues to develop the use of this information to review and refine the system to reduce the threshold for 19 minute responses and increase the proportion of calls allocated to delayed or non-ambulance responses is considered by the development team to be a priority. The expansion of alternative providers within the capacity management system would increase the scope for alternative responses. There are, of course, risks attached to increasing the number of 999 calls allocated to a non-ambulance response and these need to be carefully monitored. However, ambulance services have finite resources and call assessment and prioritization play an important role in optimizing resource used. Any risk of under-triage and a potentially serious adverse outcome for a small number of patients must be balanced against the risk of poor outcomes for patients with life-threatening conditions who do not receive a timely response because resources are deployed to calls with less urgent need.

NHS Pathways is liked by users and processes have been put in place to provide comprehensive and standardized training and to ensure reliable call handler performance. We have found no evidence to suggest that NHS Pathways should not be used in an ambulance service setting. 

If NHS Pathways is made available for use by other ambulance services we recommend that a number of issues are addressed. 

· Some broad indication of the clinical problem at the end of every call assessment as well as the response disposition would be helpful for research, audit and benchmarking activities. The NHS Pathways development team already has a coding system in place and including an easily retrievable clinical indicator code linked to the final pathway chosen as a field within the call record would enhance the system

· A strength of NHS Pathways is the robust evidence base. A long term aim should be to develop a systematic method and process to ensure this evidence base is kept up to date

· Serious consideration should be given to the resources and skills NHS Pathways as an organization will need to provide training, service support and continuous development and improvement. A full economic costing to establish the true costs of providing an supporting NHS pathways should be a priority

· There is little information about outcomes of patients who are assigned to a non-ambulance response. A specific, detailed audit of outcomes for this patient group should be undertaken in the near future

· If the proportion of emergency ambulance calls receiving a non-ambulance alternative response continues to increase then ambulance services, their call assessment system providers and their partner health service providers should develop systems to audit and monitor outcomes for this patient group

· There is a need to inform the general public of the wider range of response options that will be offered when they call 999 and to increase awareness that a call to the ambulance service will not necessarily result in an ambulance response

· A good quality, robust research study to compare the efficiency, clinical effectiveness and cost-effectiveness of NHS Pathways and AMPDS is needed to allow ambulance services to make well informed decisions about their choice of call assessment and prioritization system.
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Appendix 1
NHS Pathways Review of Reporting and Performance

The NHS Pathways system is designed to capture all aspects of system activity in a way which simplifies the generation of reports, applicable to all aspects of CQI (continuous quality improvement), from this data-rich environment.  

1. This paper describes examples of the reporting process and illustrates their application:

a. NEAS (North East Ambulance Service),

b. Croydoc (Croydon Doctors Out of Hours Service)

c. West Hampshire Out of Hours Service (WHOOHS).

d. Within the NHS Pathways team

2. Reports from the Pathways system are used by both the services (to examine operational and user performance) and the Pathways Team (to monitor and further refine the pathways). 

3. The possible detail for analysis is very fine. For example, the symptom assessment is based on asking clinical questions.  Any given clinical question has a number of answer alternatives, or ‘stems’.  For any selected question it can be demonstrated how each answer stem performs in different ways, including:

· the number of times it has been selected as the answer to the question (so enabling the removal/amendment of answer stems which are not adding value)

· the %age of times the answer has been selected by all individual call handlers (to identify individuals with specific training needs around over or under use of particular questions

· the time taken for an individual to complete the answer (to identify individual user training needs on particular clinical concepts)

· the average time for all individuals to complete the answer (to identify more general issues with the wording and usability of particular answer stems).

4. This approach can also be applied across:

·  all pathways

·  one gender group of pathways

·  one age group of pathways

·  one specific pathway (see Appendices 4,5 & 7 as examples)

5. Use of a question or entire pathway by an individual or group of users can also be examined in the same way, and the reports can be generated for any given time period or date range. In this way all areas of Pathways and operational metrics can be reviewed. 

6. All sites using Pathways have this reporting suite available to them. This gives them access to the detailed reports needed for their respective areas of operation and governance (see Appendices 8,9)
. 

7. The following are examples of how the use of the reports and linked CQI processes can affect performance of individual users, the organisation and the Pathways content as a whole.  There is no reason why this principle cannot be extrapolated to enable commissioner monitoring of an SHA-wide group of user organisations to support service re-commissioning, performance management and new service commissioning. 

North East Ambulance Service (NEAS)
8. Since the commencement of the pilot at the end of October 2006, there has been a requirement for high-quality information to be generated from Pathways. This is because: 

a. NEAS has a national performance requirement to fulfil (there was no dispensation for being a Pathways pilot site)

b. DH initially required weekly updates on pilot performance

c. Regular individual performance monitoring was required in the control room, to check dispatch outcomes

d. Feedback of real call data on Pathways use was required, in order to “fine-tune” the system

9. To date more than 400,000 calls have been taken and passed through Pathways. NEAS covers a population of 3.6 million and receives in excess of 20,000 calls per month. No serious adverse incident attributable to Pathways has so far been reported.

10. In the latest national ambulance performance figures (week ending 20th January 2008).  NEAS maintain their position as one of the 5 top-performing ambulance trusts in the country, as they have since the commencement of the pilot (see Appendix 1 NEAS-8). 

11.  Weekly reports of Pathways performance and examples of the current review focus have been sent to the DH since commencement of the pilot. A series of examples can be found in Appendix 1 NEAS –6, 7.  They show for each week:

a. the 8 minute response rate (Cat A), 

b. the call lengths 

c. the amount of calls passed on to Primary Care as the baseline data report.  

12. NEAS has been moving 3% of the call volume appropriately into primary care, with a further 7% achievable with further training and the addition of a Directory of Services. For the current rates see Appendix 1 NEAS -3; this shows not only the overall rates but the individual sorting figures for the month. 

13. The current NEAS 8 minute response rate is 27% which, compares very favourably with services using other systems where the quoted range is 30% -50%, with a national average around 34%. (Note it is nationally accepted that the actual rate of true emergency is around 10%, so a 5% reduction represents a significant improvement in avoiding unnecessary emergency ambulance journeys).

14. Since commencement of the pilot every call handler has had their performance continuously reviewed, both individually and compared to that of the whole of the control room. 

15. A wide range of parameters are examined, including overall sorting spread and call timings. This has enabled each call handler to receive a monthly individual feedback form detailing their performance against these various measures (see Appendix 1.NEAS- 9).

16. Overall monitoring of the service performance is seen in Appendix 1 NEAS-4. The main data for this comes from the Monthly Sheet report appendix1 NEAS -3). 

17. The other sheets show consecutive months’ performance for all call handler staff from November 2006 to January 2007, as a sample of the overall month on month individual monitoring. High referrers to 8 minute ambulances are highlighted in red, as are low referrers to primary care, high override rates, etc. 

18. These reports enable planning of targeted call reviews and supervision to improve performance. Taking the 8 minute dispatch rate over the 6 month period, the average fell from 31.5% to 30%. In December 2007 it was 27%.

19. As a more focused example of the effect of this CQI process, appendix1 NEAS -1 follows a cohort of new call handlers to December 2007. It demonstrates how individual performance has improved over the year, examining both 8 minute dispatch rates and time taken to reach an 8 minute dispatch.

20. Two examples of weekly reports illustrating their raw data form can also be found Appendix 1 NEAS –2, 5

21. As with all reporting in Pathways these can all be done by all individuals, groups of individuals, an individual, a single pathway, groups of pathways etc and by any timeframe. An example of how these reports can influence system change can be seen in Appendix 6.

West Hampshire Out of Hours Service (WHOOHS)

22. The pilot in WHOOHS commenced in September 2005. To date over 250,000 calls have been dealt with by the Pathways system and no serious adverse incident attributable to Pathways has so far been reported. South Central Ambulance Service manages the call centre and staff using Pathways. However, there is no control over the Primary Care Centres or Visiting Doctors, which are managed by the local PCT. The same performance review processes, supported by Pathways reports, are in place as in NEAS and CroyDoc (see Appendices 8, 9).
23. WHOOHS, as a new service, struggled with the complexities of out of hours service provision. As a result of sustained underperformance the DH asked the Pathways Team to use the Pathways reporting and CQI capabilities to assist the site. The aim was both an improvement in performance and a demonstration of the effectiveness or otherwise of the reporting tools.

24. The focused Performance Improvement Plan (PIP) implemented at the beginning of October 2007 shows how quickly improvement can be made. 

25. The PIP was implemented against a background of “slipping” practices, which resulted in high 999 call rates and an excessive use of “supervisor” referrals increasing demand on doctors. 

26. The areas for intervention were identified by looking at the figures for overall call handler sorting in the 3 months, before implementation of the performance improvement plan in October.(Appendix 2. WHOOHS -2).

27.  The chart also shows the performance change after 2 weeks of the PIP being in operation. The whole performance improvement plan stating the aims, objectives and monitoring measures is described in detail in Appendix 2. WHOOHS –4.

28. Weekly performance reports were then used to determine the ongoing changes to be made, as well as monitoring the week to week results of implementation. (Appendix 2. WHOOHS –3). The charts (Appendix 2. WHOOHS -1) show more detail of individual performance for the month of October.

29. The result of the implementation of the plan, based on the pathways reports was that by mid-November WHOOHS was performing as well as CroyDoc and met all the primary targets, as well as most of the secondary ones defined.

Croydon Doctors Out of Hours Service (CroyDoc)

30.  The trial of Pathways in the existing well established out of hours service started in May 2007. Only 10% of all calls are triaged using Pathways, the rest continue to be dealt with by Doctors only.

31. The paper, “Croydoc NHS Pathways Trial Report” (Appendix 3) covers the first 4 months of the trial. It details all metrics, showing the detail of information available and its use.

32. Since the paper was written, CroyDoc has continued to perform at the same high level.

Reporting to Enable System Enhancement

33. The reports which inform pathways review take many forms. They can be a high level report on the disposition sorting for a pathway (Appendix 5) or a very fine detail analysis of the performance of an individual question (Appendix 7). 

34. The detail of how all the questions in a pathway are answered can be seen in (Appendix 4), which shows how each question performs at each node of the particular pathway. 

35. When looked at in conjunction with the visio picture of the pathway architecture the overall routing is shown.

36. This detail has enabled the clinical authors to identify improvements such as:

a. Removal of answer stems which are simply not used and do not add value

b. Re-wording of questions which are taking disproportionate lengths of time for call handlers to answer

c. Enhancements to the training programme to maximise the call handler capabilities in using the system.

Summary

37. NHS Pathways was developed from the very beginning on a basis of ensuring meaningful and accessible reporting was a fundamental aspect of functionality.

38. The system structure and design ensures rapid, easy access to operational reports that enable focused and effective service and performance improvement.

39. In addition, the same reporting suite has helped identify areas for system improvement, providing a secondary source of operational improvement through system enhancement.
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Appendix 2

Draft paper on the evidence and review process for NHS Pathways

Currently NHS Pathways is subject to 3 separate content and performance evaluations.  It is also among the first systems to go through the Connecting for Health Safety Licensing process. This paper offers a synopsis of the evidence, application and testing processes to date, broken down in terms of:

a) Internal Clinical Review – process and procedures to ensure clinical appropriateness and safety during authoring

b) External Clinical review – groups, bodies and individuals involved in reviewing the clinical content, once authored, to confirm appropriateness and safety.

Also, attached are appendices indicating those involved and detail relating to the revision processes in place during the pilot.

Internal clinical review

The team authors of the clinical content have a wide national and international experience of building, reviewing and implementing clinical decision support systems. In developing the version 1 clinical content of NHS Pathways, the following steps were taken to ensure that the clinical content is safe and effective:

1.
All authored material passed through a process of internal review, meaning that, regardless of author, all material was reviewed by other authors as a group (see appendix 1)

2.
All individual clinical statements within the system, including the clinical rationale behind the questions and every individual answer option, were referenced against the available evidence, with the evidence graded according to standard processes for evidence grading. (ref.2)

Grades of Recommendation
	Grade
	Evidence

	A
	Systematic review and meta-analysis of randomized-controlled trials or at least one randomised controlled trial

	B
	At least one well-designed controlled study without randomization.

At least one other type of well-designed quasi-experimental study.

	C
	Well-designed non-experimental descriptive studies, such as comparative studies, correlation studies or case studies

	D
	Expert committee reports or opinions and/or clinical experience of respected authorities


3.
All authored material is traceable to the time, date and specific author who created the material.

4.
Any editorial changes to question or answer wording, or to flow construction were recorded and date stamped in terms of the author making the change, the nature of change and the reason for the change, with associated evidence supporting the revised approach.

External clinical review

a) Peer Review of Initial Version One of Clinical Content

1.
 All material used to create the version 1 core of the system has been systematically peer reviewed using a formal peer review process applying the principles defined by Baker et al.(2002)(ref.1) (see appendices 2&3 ).

2.
Groups of 5 clinicians including specialist and non specialist doctors and nurses were appointed.  Where appropriate, pharmacists or other health professionals or information experts were also involved. Group membership varied by specific pathways topic so as to be most relevant to the topic concerned. 

3.
All clinicians were provided with an electronic pathways review tool and detailed instructions on method and how to record their comments. Group members were nominated by the Royal Colleges and other professional bodies (see appendix 3).

4.
Following this initial process, a series of further examinations of the clinical content and clinical performance have taken place, set out below.

B) Additional Clinical Review of Subsequent Versions

Details of the additional external clinical reviews are set out below and include:

a) ‘Bench Testing’ using actors and defined clinical scenarios to assess appropriateness, safety and useability.

b) ‘Bench Test’ comparison with the NHS Direct Call streaming tool, again using actors and trained call handlers assessing defined clinical scenarios with predetermined outcomes.

c) Ambulance Service ‘bench test’, using clinical scenarios, with outcomes assessed by clinical representatives of 5 ambulance services.

d) North East Ambulance Clinical Advisory Group review and sign off.

e) DH/ECPAG Clinical review and sign off

f) NEAS operational ‘bench test’ using 150 scenarios drawn from real ambulance calls, to test call length etc.

g) Northumbria University patient focus evaluation.

h) Dental content review by PCT Dental leads.

i) Live user feedback from NEAS and Hampshire call handlers, channeled via their internal clinical review processes.

5.
Applying the methodology devised by the DH Procurement Team, in conjunction with international healthcare consultants, First Consulting Group, and overseen by Wyatt in the evaluation of clinical content for NHS Direct, ‘bench tests’, using actors, were carried out on version 1 with two different user groups. Group A constituted entirely new users, who were due to join Hampshire as call takers in the new out of hours services.  Group B involved existing NHS Call takers, who had not been trained on the NHS D call streaming tool. Review confirmed the design and content to be fit for purpose.

6.
Applying the same methodology the NHS Pathways System was formally evaluated against the NHS Direct call streaming tool. Testing using clinical scenarios developed for the NHS Direct ‘Gold Standard’ testing, confirmed it to be more sensitive, specific and fit for purpose than the call streaming tool.

7.
In considering the system for use in the ambulance services, further application and extension of the above approach was carried out using 83 clinical scenarios from the NHS Direct Gold Standard exercise, as well as those originally used in the formal procurement process for the NHS Direct system. Outcomes, including those where scenarios included emergency calls, were compared against anticipated outcomes determined by a panel of doctors in the Gold standard exercise. Five ambulance services sent teams of clinicians to spend three days testing the clinical appropriateness of the content.  As well as the defined live call scenarios, they applied individual variations, to examine every aspect of the clinical content. On the basis of the appropriateness of the assessments and their outcomes, they confirmed it was fit for purpose.

8.
The North East Ambulance Service Clinical Advisory Group (specialists and generalists) performed a similar review of the final version of the content and satisfied itself of the clinical appropriateness of the assessments and outcomes. They confirmed it was fit for purpose.

9.
Before granting permission for use in the ambulance service, DH nominated a specific clinical advisor (Prof. Matthew Cooke – Warwick University) to review the clinical content of the NHS Pathways architecture and database and confirm its appropriateness for use in a live ambulance setting. He confirmed it was fit for purpose, not least through use of real life cases where the NHS had been successfully sued for failing to identify particular conditions.  In every case the system correctly identified the appropriate level of risk presented and level of care required.

10.
Because of the magnitude of the decision, Prof. Cooke invited other senior clinicians representing JRCALC and ECPAG to review the clinical content and architecture before advising the DH that it was safe for use in the ambulance service. They independently confirmed his findings.

11.
Before permission for testing in NEAS the DH asked for evidence relating to call length, time to dispatch and other standardised reporting measures. Applying the same methodology described above, 150 calls were extracted from the North East Ambulance Service call database and replicated in a test environment within the Pathways system. On call length, dispatch rates and other performance measures the system was confirmed to perform well. 

12.
Structured and informal patient focus group work was undertaken by Northumbria University, and later by NEAS to confirm the appropriateness of the wording, architecture and outcomes of the system. They confirmed it was fit for purpose.

13.
In 2006, the dental content was subject to a further review by PCT dental leads in Hampshire. They confirmed it was fit for purpose.

14.
Since go live, as amendments to national guidelines have been made, e.g. CPR instructions for clinicians, amendments to the questions, pathways architecture and care advice have followed. Such changes have then been referred to JRCALC or other appropriate national body or national expert before implementation. Examples include the administration of aspirin via a call handler and the instructions to individuals resuscitating someone who has stopped breathing. Detail of the amendment process is included in appendix 5.

15.
Between 2003 - 2008 Prof Jeremy Wyatt (then NICE) and Dr Maureen Baker (PSA) have periodically been briefed and have commented on issues relating to content and architecture.

16.
Since the first pilot phase (2005), the system has handled over 400,000 emergency calls and over 250,000 urgent out of hours calls. There have been no significant adverse incidents recorded where the causation has been attributed to NHS Pathways.

17.
Feedback from users on text and style and the amendments described above mean that the clinical content is now on Version 5.7.4/5. and is the subject of a systematic internal review in 2008. The evidence that informs the review is drawn from feedback via the issues log as well as detailed analysis of performance from the reporting system. This feedback loop offers a huge reinforcement of the evidence base for the system as it is drawn from actual use in operational settings. All of the original graded evidence is reviewed as part of this process.

18.
The provision of such intelligence about user/caller interactions and the effectiveness or otherwise of content, down to the individual question level, means that the systematic internal review enables the system to be amended for greater safety, efficiency and effectiveness. 

19.
As well as the processes described above, we anticipate a full external review of content should be carried out in 2010. This will allow data, relating to the results of amendments to the system applied after the internal review, to be gathered and analysed.
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Appendix 3

The Change Management Process for NHS Pathways

A Summary for the Department of Health

Introduction

1. The NHS Pathways system has been live in West Hampshire OOH Service for 18 months and in the North East Ambulance Service for 4 months. Between them, the two sites handle urgent and emergency care calls for approximately 4m head of population.

2. As a system that is in development, it is crucial that there are robust and auditable processes for recording all issues that are raised, the way in which they are investigated, what actions (if any) are needed and the way in which they are then implemented.  

3. This paper sets out the processes which both sites follow to identify and report issues, and the internal processes within the NHS Pathways Team to support robust investigation, action and implementation where required. 

4. A detailed manual was developed to support both sites in this area
, and a copy of the manual can be made available if required. This paper draws substantially on the manual but summarises the approach in a much more succinct form – its main focus is on the way in which these processes work in an ambulance setting. 

Pathways use in the Ambulance Setting
5. NHS Pathways currently comprises three modules which are defined as follows:

5.1. Module 0 – Immediate and imminent threat to life. This module covers the vast majority of the ambulance service business, and provides assessment of the need for the despatch of 8 and 19 ambulances. In essence, this is the part of NHS Pathways that is performing the same tasks as AMPDS, albeit in a totally different way and with more detailed assessment.

5.2. Module 1 – symptom based assessment, after obvious immediate threats to life have been excluded in Module 0. Primarily refers to primary care and home care dispositions though may lead to some 8/19m dispatches where conditions deteriorate, or additional information becomes apparent during a call. In the ambulance setting, Module 1 provides the alternative dispositions for non-emergency calls. In essence this part of the system is seeking to divert what would be Cat C calls to other more appropriate end points.

5.3. Module 2 – Nurse assessment module where there is no obvious emergency, but the call is complex or has arrived at a home care disposition. The call is transferred to a nurse for further assessment or provision of care advice accordingly.

6. The NHS Pathways clinical content comprises:

6.1. Individual flows of linked questions which are age and gender specific. The flows follow a defined architecture, reflecting the medical model for assessing symptoms. ‘Gate’ questions determine the individual caller’s path through the questions. Each flow comprises a main core with additional side ‘stems’ to explore the presence of particular conditions. If a particular stem is completed with no sign of the conditions it covers, the caller returns to the main stem at a defined point for continued assessment.

6.2. Complete documentation of all clinical conditions considered for every flow.

6.3. A detailed evidence base for every individual question, and for the inclusion of all conditions considered in every flow.

6.4. A full database of care advice for delivery over the phone as follows:

6.4.1. In-call advice for delivery during a call to manage the situation – for example CPR.

6.4.2. Worsening advice – where the call reaches a primary care end point and the caller is advised to look out for signs of worsening in the interim period before primary is accessed.

6.4.3. Interim advice – where a non-emergency end point is reached, and advice on managing symptoms in the interim period before non-emergency ambulance or primary care response is delivered. For example: pain relief advice.

6.4.4. Home care advice – where a call is defined as suitable to be cared for by the individual at home and detailed care advice is provided to support the patient in looking after themselves. This is used primarily in the OOH setting.

7. From the very start, NHS Pathways was developed with a robust approach to clinical safety and appropriateness and the methodology was developed in such a way that it could fully reflect current UK evidence and best practice, as determined by the appropriate clinical professions. Thus :

7.1. All aspects of all questions, their wording and their position in flows, and all associated care advice is individually referenced to the evidence, using UK references (where they exist), and using evidence that is no more than 5 years old.

7.2. All evidence is individually graded for quality to enable the system to maintain the highest levels of quality. 

7.3. Where there is a lack of clarity in the evidence, or where there is no evidence, advice has been sought from the relevant Royal Colleges or professional bodies. All of this is documented in the audit trail of the system development.

8. Peer review of flows, using nominated representatives from all the Royal Colleges and other relevant professional bodies, has been a regular feature of the way in which the software has developed. These peer reviews followed a published process, and involved over 100 clinicians providing professional feedback on the clinical concepts, flow architecture and all its associated detail.

9. Where we identified conflicts between bodies issuing national guidelines, we have approached those bodies to seek clarification. We have implemented the resulting consensus advice to the letter. 

10. For example, early in the pilot it became apparent that the advice in NHS Pathways regarding Aspirin administration, as reviewed by Professor Cooke et al, in fact conflicted with the JRCALC guidelines to crews. We sought advice from the Chair of JRCALC, and were told that there was an error in the guidelines and that we should make NO changes to the system advice in NHS Pathways - an update would be issued by JRCALC in due course. 
11. To date, implementing advice from professional bodies has not, on any occasion, involved changing the original advice in our evidence base within the system.
12. Before using NHS Pathways in an ambulance setting, additional reviews were completed as follows:

12.1. Module 0 –the clinical concepts and architectural principles for use in an ambulance setting were reviewed by NEAS clinicians and operational staff.

12.2. Module 0 and 1 – using scenario testing, the entire system was reviewed over 3 consecutive days by clinicians and operational staff from 5 ambulance services, who had been nominated by DH ambulance advisors.

12.3. Module 0 and 1 – the entire system was reviewed by the Clinical Advisory Group for NEAS.

12.4. Module 0 – a detailed review using medico-legal scenarios was carried out by Professor Matthew Cooke to establish that the module responsible for the despatch of almost all 8 and 19m ambulances was appropriate, by reference to current national standards and expectations. His review included a demonstration and explanation of the clinical architecture, including the main core and side stems, and related concepts, plus unlimited testing with scenarios of his choice to verify that outcomes were appropriate. The only modification to the system as a result of this review was the addition of a question to determine if a chest pain patient was over 35, reflecting current ambulance service. That change was immediately implemented.

12.5. Module 0 – a further review by Dr Henry Guly and Dr Fiona Jewkes on behalf of ECPAG. Again the approach included a full demonstration of the clinical concepts and architectural principles plus scenario-based review to establish the appropriateness of outcome.

13. In subsequent discussions with Professor Cooke, Dr Guly and Dr Jewkes it was agreed that there would no further changes to the clinical concepts in Module 0  without additional discussion. In particular there would be:

13.1. No removal of a particular condition considered within a flow

13.2. No removal of any particular side stems, that seek the presence of particular conditions.

13.3. No other alteration to the architecture of any flow, or the clinical concepts that underpinned it, that materially altered the clinical approach to assessment.

14.  As a result of the latter two reviews, the Urgent Care Programme Board granted permission for NHS Pathways to be used on live calls in NEAS.

15. Since the pilot went live, we are pleased to report that there has not been a single critical incident or adverse event, and no user feedback has led to the need to make a single architectural change to any flow in Module 0 as reviewed by ECPAG representatives. As a result we have not needed to seek DH permission for any such changes.

Why change the live system?

16. NHS Pathways went live in NEAS with a new system version which had been subject to intense review and testing, both internally by the team using several hundred scenarios, and also be external experts as described above.

17. However, no amount of testing could cover every eventuality, and it was inevitable that live use would reveal minor amendments and enhancements that materially affect the sensitivity of the system and its usability, without changing in any way the overriding clinical approach.

18. These changes fall into two specific categories:

18.1. ‘Fixes’ where the coding logic produces an erroneous end point – which shows to the user as a dead end in a flow, or loops the user back round the flow to a question already asked. We have now developed automatic tools for auto-testing for these coding errors, and while there are examples of issues raised in early days as a result of this, at no stage was there a threat to life or any adverse incident caused as a result. With over 100,000 lines of code, we have to date found 44 minor errors requiring a small fix.

18.2. User/site feedback on usability - for example where the wording of particular questions is problematic and refinements may help improve call length or call flow or reduce false positive dispatches.

19. Because the pilot is taking place in a real working environment where there is a clear responsibility to comply with the clinical governance requirements of the host ambulance service, the approach we have followed has been to enhance the usability of the system wherever possible, whilst adhering to the commitment to make no alteration to the clinical architecture agreed with the DH and ECPAG.

20. Part of the added value of NHS Pathways lies in its ability to make fast, effective, evidence-based changes to reflect the pressures faced in emergency care service delivery, and demonstrating its ability to do this was (for the team) a key part of the pilot. Thus, where users have identified gaps in the clinical coverage, or minor wording changes that would enhance the system performance, we have endeavoured to respond to those requests. Two particular examples clarify what this involves:

20.1. Wording of the question to exclude symptoms of shock: notwithstanding years of dealing with the design of triage questions relating to this clinical picture, it became clear that our attempts to deal with it were resulting in the usual pattern of over-referral. Having researched the opinions of users, and observed their approach to asking the question, we rephrased the wording and broke the question into two elements. However, precisely because of the governance associated with such a change, we maintained the wording of the original question in the second question that is asked. The result has been an ability to identify how a significant improvement in the sensitivity and specificity of the question and an improved pattern of referral can be achieved.
20.2. Provision of a specific flow to speed up assessment of Rectal Lumps: our primary care pathway (in Module 1) dealt with this condition in a way that was satisfactory. However, exploring user feedback enabled us to offer a refined and more focused pathway which worked better for the users in an ambulance environment. This will never impact on 8 minute responses, as it would not be assessed in the Module 0 part of the system, but it will result in a better experience for the elderly lady with rectal prolapse and the call-handler dealing with her complaint. We felt obliged to respond rapidly to the site request, but did not need to make any changes in Module 0 to achieve this.

What is an issue? 

21. Sites using NHS Pathways may submit a variety of different issues and/or requests for change to the NHS Pathways Team. They are defined as follows, and the Procedure Manual for Reporting Issues made available to both pilot sites:

21.1. Report a serious clinical incident (actual or near miss) relating to the NHS Pathways System Content. (Note: any problems relating to host systems such as Adastra and Cleric should be addressed to local IT or system provider as per local IT procedure)

21.2. Report an issue raised via the professional feedback forms given to all partnership organisations of the pilot sites

21.3. Report a fault in the NHS Pathways system; such as a loop or dead end. Any problems relating to host systems such as Adastra and Cleric should be addressed to local IT or system provider as per local IT procedure

21.4. Request a development such as a new pathway

21.5. Request a development in NHS Pathways content related to user feedback or as the result of call audit

21.6. Support for answering a media query

Who raises issues?

22. Issue reports or change requests may originate from:

22.1. NHS Pathways Users; call takers (WHOOHS) and control room staff (NEAS); trainers & auditors; senior clinical staff (NEAS and WHOOHS); nurses (WHOOHS & NDUC); supervisors and trainers (WHOOHS)

22.2. Recipients of outputs of the NHS Pathways system; triage GPs, visiting GPs, GP Practices,  Emergency Departments, paramedics / road crews, reporting via user sites.

22.3. Clinical managers reporting via user site

22.4. New national clinical guidance / protocols etc

22.5. Members of the Pathways Team for issues that emerge during training, authoring or system testing

22.6. Pilot site communication teams / managers

Process for notification/consideration/action

23. Sites follow the process set out in the manual, Reporting Issues and Requesting Changes to the NHS Pathways System.
24. Issues located by NHS Pathways team members are logged and reviewed in exactly the same way so a full record of any and all issues is held in a single (backed up) log at all times.

25. A summary flow is shown overleaf:
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User reporting process


About the Issues Log

26. The Clinical Integrity Manager maintains the Issues log which records:

26.1. Who reported the issue

26.2. Time and date of report

26.3. Nature of issue, and if relevant the specific pathway or question ID relating to issue

26.4. Priority

26.5. Agreed action, with specific named individual to complete and deadline.

27. The issues log records all issues identified since the first pilot went live in September 2005, including the NEAS site since go live on October 24th 2006.

Making Clinical Changes

28. As NHS Pathways is an entirely new approach to patient assessment in the setting of an ambulance service, it was inevitable that some issues around the way in which particular questions were worded would emerge as the system began to be used in a live working environment. 

29. The vast majority of clinical changes have reflected user reports of issues with the usability of questions, or concerns with over referral because of the way in which particular question are worded.. For example the question to eliminate shock was clinically relevant,  but in use was leading to an inappropriately high number of 8m dispatches.. Consultation with professionals and users led to a revised wording of the question to reflect this learning, and the end result has been a significant reduction in the number of inappropriate dispatches for suspected shock.

30. It is important to note that the complex structure of NHS Pathways, which enables careful account to be taken of the age group and gender in any particular assessment, means that a single change to the wording of one question will lead to multiple changes in a number of flows. So, for example, changing the wording of the shock question meant making that change in 14 separate flows, as set out in the following table:

	Age Group
	Patient Gender

	Adult calling about self
	Female

	Adult calling about self
	Male

	Adult – 3rd party caller
	Female patient

	Adult – 3rd party caller
	Male patient

	Child (5-16) calling about self
	Female

	Child (5-16) calling about self
	Male

	Child (5-16) – 3rd party caller
	Female patient

	Child (5-16) – 3rd party caller
	Male patient

	Toddler – 3rd party caller
	Female

	Toddler – 3rd party caller
	Male patient

	Infant – 3rd party caller
	Female patient

	Infant – 3rd party caller
	Male patient

	Neonate – 3rd party caller
	Female patient

	Neonate – 3rd party caller
	Male patient


31. Note that implementing this change in each flow is recorded as a separate entry in the Log to ensure that there is a complete audit trail of all changes to all flows. While this is entirely appropriate, it does mean that same change in wording generates multiple entries in the Log. 

32. The process followed for reviewing requests for clinical change is as set out in the following diagram:
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33.  Where a change has required reference to the evidence base, or where the change requested conflicts with the evidence base, the authoring team seeks advice from the relevant professional body. For example, within the NHS Pathways system, patients with a suspected heart attack, or with chest pain with appropriate cardiac markers, are advised to take aspirin. This applies even if they are on Warfarin. This is in accordance with the latest evidence.

34. An issue notification was received from crews, concerned that this conflicted with JRCALC guidelines. Advice was sought from the Chair of JRCALC, who indicated that it was a known error in the guidelines, that a version change was being prepared and that the NHS Pathways system should remain as it is. The Issues Log for this particular issue was updated to reflect this particular outcome.

Conclusion

35.  The NHS Pathways Team has taken very great care to record any and all issues, all the associated discussions and the outcome and/or actions that have been taken.

36. In strict conformity with the original agreements with DH and ECPAG clinicians, none of the small coding corrections or minor wording enhancements has involved any change in the clinical architecture of Module 0.  Were those clinicians to review the changes made, we are confident that they would find that there has been no removal of any clinical conditions, and no alteration to the clinical approach that they approved in their review.

37. We are equally confident that they would find robust evidence, and a supporting audit trail of reference to experts in the field, to support the minor changes in wording and the additional questions that have been developed inserted to improve system specificity. 

38. This very detailed approach to documenting, recording and annotating any and all changes, however minor, has been designed precisely to protect patients, the services that use NHS Pathways, the clinicians involved and the DH itself as the owner of the intellectual property. We would of course be only too happy to demonstrate the tools that have been used, the processes that we have developed and to provide any further information about any of the changes that have been made.

39. Two appendices follow:

39.1. Appendix One extracts some key elements from Reporting Issues and Requesting Changes to the NHS Pathways System.

39.2. Appendix Two explains the nature of the additional supporting documentation.

Jackie Shears

Head of NHS Pathways  

1-3-07

Appendix One 

Extract from the current procedure for reporting issues to NHS Pathways

Site Assessment of Issues and requests for change

1. Before contacting the NHS Pathways Team sites should go through an internal review process for issue reports, development requests and passed to the designated site Pathways Lead or their nominated representative.

Designated Pathways Leads:

2. WHOOHS: Brian Morris, Nurse Supervisor, WHOOHS.

3. NEAS: Karen Jordon, Pathways Lead and Practice Development Co-ordinator.

4. NDUC: Sally-Anne Pygall, Clinical Manager; 

4.1. Barbara Cochee, Training Manager

5. On receiving the request or issue report the designated Pathways lead or their nominated representative must assess the priority of the issue / request and allocate it one of the following priorities:

5.1. Priority 1 (P1): Actual threat to life, injury, near miss or formal complaint

5.2. Priority 2 (P2): Potential threat to life or injury

5.3. Priority 3 (P3): Quality Improvement

6. To support the review and response to P1 issues the NHS Pathways Team will provide an on-call rota. The person on call from the Pathways Team will be on-call from 09:00 Monday for seven days.

Priority One (P1) Issues

7. P1 issues should only be passed to the Pathways team by the designated Pathways lead or senior clinician on-call for the organisation. This person needs to complete the appropriate on-line documentation before calling the on-call NHS Pathways team member.

8. For a P1 related to an actual incident the site must provide a copy of an anonymous call report, call transcript and any outcomes known at the time of reporting. This includes all related calls for the incident.

Priority Two (P2) Issues
9. For P2 related issues posing a potential clinical risk, either by an actual call or from reviewing scenarios e.g. Call Audits, the organisation must provide an anonymous call report, call transcript and any outcomes known at the time of reporting along with any relevant evidence to support the request to change. . This includes all related calls for the incident. P2 issues should be submitted during normal office hours.

Priority Three (P3) Issues

10. P3 issues will be considered during the normal development cycle by the NHS Pathways Team. 
11. If an organisation is requesting a change to content then they must also submit the evidence for that change, such as new research, national clinical guidelines, again which should be submitted via the intranet.

Appendix Two 

Supporting Documentation 

1. The NHS Pathways Team uses a sophisticated integrated database tool to enable:

1.1. Robust management of all questions, pathways and version changes

1.2. Precise logging of all issues raised, whether internal or external, with clear resolution plans, nominated responsible individuals and date and time stamped

1.3. Clear and careful notes of every change made to every question/flow, by whom, for what reasons, cross referenced to the issues log where relevant, and date and time stamped for the precise point when the change was made to the flow.

2. In order to see a comprehensible list of issues logged/changes made, exports from the integrated authoring tool are required and can be provided as follows:

Issues Tracker:

3. This is a log within the Pathways Authoring Tool (PAT) showing all issues raised, from any source, since the system went live, in Hampshire in 2005 and the associated discussions/changes/outcomes as a result.

Pathways Logic Changes

4. This is a list of all corrections to Pathways logic codes to rectify hidden loops/dead-ends. There are several hundred thousand logic codes in the system. This list provides details of the 44 corrections required since go live of the system.

Pathways Clinical Changes (copy attached)

5. An export of this data was been carried out on 1st March 07, and the formatted document is attached.  It sets out the Pathway or Question reference number, and then extracts the author notes associated with every single change made in the system since go live in NEAS, giving reasons and identifying the detail of discussions to arrive at the conclusion.

6. For ease, the log entries have been divided as follows:

6.1. Changes made to Module 0, which covers the majority of ambulance work

6.2. Changes made to Module 1 which covers primary care assessments

6.3. Changes made to the Abridged Pathways, developed for use at times of high call volume.  These differ in that there is no assessment of primary alternative end points.  Cat A/B dispatches happen as per the main pathways, with all other calls allocated a 1 hour vehicle.  This shortens assessment time, and enables access to be maintained at times of high incoming call volume, but does create service delivery pressures as all calls get a service response.

7. This extraction is slightly artificial in that the data all co-exists within the authoring database, linked by the relevant question or Pathway.  Demonstration of the tool and how it provides a comprehensive view of the history of all issues and changes can be provided. 

8. Note that there are multiple entries for some issues. For example where a question is used in multiple pathways there will be a change log for each place in which the agreed change was made to that question in each individual Pathway.

9. To aid presentation, these multiple entries are grouped and shaded with the same colour to identify multiple implementation of a single change or set of changes.

10. Therefore while this log lists, for Module 0, 160 different entries, in fact this refers to 44 actual changes, implemented in multiple locations with in the system.

11. Demonstration of these tools and the full database is available at anytime.
Appendix 4

Pathways System Training

Call Handler Preparation Training

Call handlers receive an 8 day preparation course based around identified call handler competencies. This includes 1 day spent completing a distance learning pack covering basic anatomy, physiology and pathophysiology, followed by 7 days of classroom based training. This is highly experiential and focuses heavily on using and exploring the system. It covers:

· The Pathways system concepts/structure

· Clinical decision making

· Care advice

· Understanding dispositions and negotiating these with callers

· Pathway selection 

· Communication skills- listening, questioning, interpreting and evaluating information, call closure

· Role play using the system with a partner. During these sessions, facilitators observe practice and provide formative feedback on technique, prior to completing summative assessments in the form of call audits. The role play is based on pre-determined scenarios which each have a definitive disposition that should be reached. 

· Two written assessments- the Human Body: Health, Illness and Injury and Pathways System Principles.
The Reality of Call Handler Training

Getting call handlers to a level of basic competence within the 8 days is achievable in most cases with good training and intensive support. This in turn however, does require a high ratio of trainers to trainees (1:6). The real challenge is for sites to maintain this level of competence which requires them to perform regular call audit, use the performance reports available to them and then to act on these appropriately. This has proved a challenge for sites, both in terms of the will, time and knowledge required to do it. 

There have also been a number of occasions where trainees have required a particularly intense level of support in order for them to pass the course requirements. This has required re-sitting of written assessments and/or several attempts at achieving the required level of competence within call audit. These staff have often struggled once live to maintain an acceptable level of competence and in reality are not suitable for the role they undertake. This is less problematic if the member of staff is new to the organization. In these circumstances it can be made clear to staff that passing the course and successfully working through a probationary period are a pre-requisite to continued employment. Additionally there is a piece of work planned which will help identify the traits of an effective call handler, meaning that recruitment can be much more sensitive and selective. However this issue is more difficult when training existing staff who already have a contract of employment, but may not in fact, be suitable for the role. Sites are rarely able to re-deploy staff into an alternative role, so there are inevitably some staff using the system who are not suitable to do so. Effective on-going performance management should be able to deal with this, but as has already been stated this is not always performed as well at it could be, at site level. The Pathways Team are currently in the process of defining a Continuous Quality Improvement (CQI) toolkit which will support sites in effective monitoring and performance management. This should make it easier for sites to take ownership of the task.

Nurse Preparation Training

Nurses complete the call handler course, and then spend a period of time call handling. Following this there is a 4 day preparation course which is based around the nurse competencies.  It covers:

· The role of the nurse and the Pathways system

· The Pathways system concepts/structure as it relates to the nursing function

· What is validation, the validation screen and good practise in relation to validation

· Care Advice and the nurse

· Dispositions and the nurse, including issues to consider when over-riding dispositions

· Role play using the system with a partner. 

· Call audits and a written assessment.

The Reality of Nurse Training

Getting nurses to a level of basic competence within the 4 days is achievable, but challenging! Nurses are much more resistant to the concept of decision support and much of the time on the course is focused on attitudinal shift. The courses require very skilled facilitation in order to keep trainees on track and focused, whilst still allowing relevant issues to be discussed. As with call handlers the real challenge is then to ensure continued compliance and effective use of the system once “live”. This requires that there is someone within the organization who has a level of knowledge and understanding of the system that enables them to determine effective nursing practice in relation to nurse triage and skilled use of the system. In effect this person is the final arbiter of what constitutes safe and effective use of the system and a clinical manager can be well placed to perform this function. However this requires that they themselves attend Pathways Preparation courses and then maintain this competence via regular training and contact with the system. In reality this level of commitment has not always been evident and without a licensing agreement it has been impossible to stipulate that such measures be put in place. Clearly there is a need within any “licensing” arrangements in the future, to be clear about the roles and commitment required to ensure that the system is implemented effectively and safely. We intend to use the CQI tool to enable remote identification and reporting of good and poor practice which should help sites.

Train the Trainer

A “train the trainer” approach is taken to site training. The Pathways team is relatively small and does not have the resources to undertake the training of every member of staff at each site at present. Site trainers complete the full preparation course, as well as extra sessions relating to training delivery. They have an additional set of competencies to meet in the form of the Pathways trainer competencies. 

There are obvious pros and cons to this approach. Having in-house trainers means that there are a number of internal “experts” at site who can provide day to day support on use of the system. It also allows organisations to carry out training on a one-to-one basis if required e.g. for a member of staff returning to work following long term sick or when very small numbers of staff are recruited. Not having a larger team of trainers within the Pathways team, also clearly reduces the financial burden for the Pathways Team.

However, although we specify the type of staff suitable to be trained as a Pathways trainer we ultimately have little control over this. There are some site trainers who are outstanding and for whom Pathways training forms the major part of their role. There are others who deliver mediocre results and for whom the delivery of training is a new and additional part of an already busy role. It is impossible to be exactly sure about quality of training provided by each individual trainer but it is unlikely to be of the same quality as that delivered by members of the Pathways team, given that site trainers have not been part of the development process of the system and do not “live and breathe” it in the same way. This is evident when comparing the course results and early performance data of staff trained by the Pathways Team and those trained by site trainers. A yearly update system for site trainers will commence this year and in time an effective system of CQI will highlight good and poor trainers. This would allow us to intensively support those in most need, or ultimately release a site trainer from their Pathways role. 

Post preparation follow-up

Six weeks after go-live, system users receive a one day update. This brings users back into the classroom where their practice can be observed. It provides an opportunity to focus on any issues that have been noted during call audit or that seem to be causing difficulty. 

On-going training

Sites receive some form of “knowledge update” at least monthly. Whilst classroom based training is the ideal (i.e. taking the user out of the work environment and giving protected time for training), this has often proved very difficult to achieve due to operational pressures. Different methods are utilized including classroom based training, worksheets, “hot topics” and quizzes. A wide range of sessions and training resources have been provided, in response to requests and issues identified by sites and/or the Pathways team.

The challenge in enabling staff to use the system effectively is not in initial training, although clearly there are some issues to consider in relation to whether a Train the Trainer approach should continue or whether the Pathways Team could be expanded to accommodate this. The real challenge is ensuring staff receive effective monitoring, feedback and tailored support. The mechanisms for this need to be clearly outlined and supported by us at the outset, but then enforced and monitored by a CQI agreement that has the “teeth” to ensure it is adhered to.
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Appendix 5

NORTH EAST AMBULANCE SERVICE NHS TRUST

PATIENT SATISFACTION  SURVEY ANALYSIS – INTERIM REPORT

06 SEPTEMBER 2007

INTRODUCTION

A new patient clinical decision support system is being piloted in the North East Ambulance Service control room which aims to improve patient care. The system, known as NHS Pathways, has been in operation since 24 October 2006 in NEAS 999 control rooms, which previously used Criteria Based Dispatch.

NHS Pathways is designed to ensure that each patient receives the most appropriate treatment for their symptoms.  Last year, NEAS received more than 360,000 calls to the Control Room and dispatched an ambulance or clinical resource to 290,000 cases, of which 186,000 were transported to hospital.  

As part of the review of the NHS Pathways system, seeking patient opinion and comments will provide an insight to the patient journey and experience.  This will provide integral detail and information to help evaluate the system ensuring the highest quality of care is being delivered to those patients within the North East.  

PATIENT SATISFACTION SURVEY

The Communications & Public Involvement Department has been conducting a survey of patient satisfaction by telephone. Only those patients who dialled 999 for an ambulance, but upon clinical assessment by NHS Pathways were told either to make their own way to hospital or referred into primary care, were contacted to take part in the survey.

Upon completion of the initial 999 call, staff in NEAS control rooms asked the caller for consent to be called back to discuss their patient experience and satisfaction from call to treatment. This consent was sought again upon contact by the surveyors, in line with legal advice on appropriate permissions and consent to undertake the survey.

All caller have the opportunity express their views confidentially. The following results and analysis are based on these telephone surveys and provide an interim report to reflect patient opinion to date.  

 ANALYSIS

· Post Code data is collected using the first four digits to ensure patient confidentiality while also enabling further analysis against NHS Service Provision within their area.  This analysis will commence at the final analysis stage where it is anticipated there will be significantly more patient data.

Initial Contact

Patients are asked “Did you try to contact anyone else before you spoke to our operators?”

· 76% answered no.
· 24% yes.  Of these 40% tried GP, 40% NHSD, 30 % OOH doctor, 10 other (these patients liaised with family members initially).  Some patients had multiple contacts, for example they rang their own GP, the GP answer phone directed them to OOH doctor telephone number.
Pathways Assessment and Outcome 

Patients are then asked “When you called the ambulance 999 control room, can you tell me what happened?” (They are invited to explain their story and prompted if needed – “did a nurse or doctor call or were you told to make your own way to hospital?”…….)
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The above graph represents patient dispositions.  In some cases multiple services were accessed.  69 % of patients had just one interaction with services. 

In one case, a patient had four interactions with the NHS. This patient initially spoke to an OOH Doctor who suggested they speak to their own GP in the morning.  (The patient commented he felt “reassured just speaking to a doctor initially during the night”).  The following day the GP visited and arranged for the patient to be taken to Hospital later that day.  

When asked “Were you satisfied with the outcome of this?” 90.6% of patients replied “Yes”.  Those satisfied commented speaking to OOH doctor/ Nurse was reassuring during the night. Of those not satisfied, the common theme appears to be that they or family members expected an ambulance to attend and they believed it was inappropriate that this had not happened.

Treatment and NEAS

93% of patients stated they were happy with the treatment they received and stated that not having to go to hospital was the main reason for their satisfaction.  There does not appear to be a common theme among those who were not satisfied. For example, “had to wait a long time in A&E” and one patient commented that “NEAS referring her to GP was excellent idea…… felt that GP didn’t help her, so family took her to A&E”  

Patients are asked to comment specifically on the NEAS side of the call and are asked “Overall, how do you feel NEAS handled your call?”  80% of patients had a generally high opinion of NEAS, 14% had no comments.  Some positive comments included “call handler was professional”, “reassuring” and “Operator was lovely”. Again when comments are not positive caller expectation for an Ambulance appears the most common reason.   One patient also states that they felt they were asked “too many questions”.   Generally patients decline to add further satisfaction comments at this point.

Overall Experience 

Patients are asked to rate on a scale of 1-5 (5 being Excellent) the overall experience from call through to treatment.  The average score returned is 3.8 with 74.3% of patients stating the overall experience was either Excellent of Very Good.  

Summary to Date

· Overall all Patients are happy with non Ambulance Dispositions and being offered alternative care services.

· Many patients do not want to go to hospital, but not sure who to call particularly out of hours.

· Patients comment positively on reassurance and advice received from Control Operators, Doctors and Other healthcare professionals.

· Those patients who are less than positive had expectations of an Ambulance when calling 999. 

Additional Information 

On completion of the telephone survey patients are invited to be part of a focus group where they will be free to talk with other group members in a relaxed and open forum.  Further telephone surveys are to be completed in order to complete a full analysis in the near future.  

Sarah Docherty

Business Analyst 
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Reporting Issues and Requesting Changes to the NHS Pathways System. Version 2.3 of this document is in review now, being updated to reflect the new electronic reporting mechanism using the NHS Pathways secure web site that is currently being introduced.
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Local site identifies issue e.g. call taker

Referred to Designated Site Pathways Lead

for initial investigation on behalf of site

Issue relates 

to user 

understanding

Issue relates 

to 

NHS Pathways

system

Allocate priority

(see Appendix 

One)

Issue relates 

to host system

(Adastra or 

Cleric)

Feedback to

initiator of issue

Refer through local IT

reporting process

If P1 Contact On-Call 

Pathways 

team representative

If P2 or P3, log 

with on call 

representative in 

normal office hours

Pathways rep 

uses own system to 

replicate issue

Cannot replicate

Liaise with On site 

pathways lead to 

identify reason and resolve

Confirm Issue and priority:

Pass to Pathways 

Clinical Integrity Manager

Logic/Coding Error – 

Locate and fix

Clinical content change

2 x SQL auto checks

Clinical Check

If P1 – export to host provider for install (training system), test, and then live implementation

If P2/3 – collate with other changes in next relevant version update 

Pass to Authoring team for 

Review and action as 

appropriate

Authoring team process

(see diag 2 for detail)

Diagram 1

User reporting process
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Clinical Integrity Manager

refers clinical issue or 

request for change to 

authoring team

Priority 1

Emergency Conf Call

At least 2 Dr’s and one/two 

nurses

Priority 1

Emergency Conf Call

At least 2 Dr’s and one/two 

nurses

Agree action to resolve

Allocate named author to 

Action, and second to 

check

Submit to Clinical Integrity

Manager, or Systems

Development Manager

Export, coding check 

(x2 SQL checker tools)

Clinical Integrity check

By at least 2 others on 

stand alone system

Export to host system for 

Install on test then training 

Systems.  Update to live

When confirmed OK.

Release notes written

Circulated to site and 

Cascaded to users in 

appropriate timeframe

Priority 2/3

Full authoring team 

Discussion at next meeting

Agree research/action/liaison 

required and allocate 

responsibility

External Liaison if required

E.g. Resus council,

NEAS Med Director, JRCALC

RCGP etc

See Point 16 for more detail

Internal review

Simple wording alterations

With no change to clinical

principle

Agreed change actioned in Pathways Authoring Tool

Author notes attached to each question/flow; x-ref every 

change with the issue log ref no, details of discussion

and of change made accordingly, by which author,

Date and time stamped.

Collate non-urgent changes for next 

planned version release

Diagram 2

Author Change process

P1
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 Figure 7 - Individual Performance Profile
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