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Swansea Bay University Health Board (SBUHB), formerly Abertawe Bro Morgannwg University Health Board (ABMU) is part of NHS Wales and was created on the 1st of April 2019 after responsibility for providing health care services for the county borough of Bridgend area were passed to Cwm Taf Morgannwg University Health Board. 
SBUHB serves a population of around 390,000 people in the Neath, Port Talbot and Swansea areas as illustrated in Figure 1. 

Figure 1. Map of Wales, service area of Swansea Bay University Health Board shown in dark blue. 
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SBUHB have a budget of approximately £1bn, and employ around 12,500 staff within their hierarchical structure, 70% of whom are involved with direct patient care. 

Within SBUHB there are three major District General Hospitals (DGH), including Morriston Hospital, located in Swansea is a regional acute tertiary hospital, comprising of 750 beds, offering a range of specialist services, including trauma and orthopaedics, renal medicine, neurology, oral and maxillofacial surgery. Singleton hospital is a district general hospital, comprising of approximately 330 inpatient beds and provide a range of services including acute assessment, acute medicine, care of the elderly, gastroenterology, respiratory, haematology and oncology. Neath Port Talbot hospital is in Port Talbot and has around 200 beds and it provides a range of inpatient, outpatient, and day services. 
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For this assignment, the introduction of software to support the medication management process, including the prescription and administration of medication across inpatient wards in Neath Port Talbot and Singleton Hospital will be explored and evaluated using the FITT Framework.  
Neath Port Talbot hospital comprises of around 200 inpatient beds, distributed across eight wards and Singleton hospital has around 330 beds across ten wards. The software product ePMA has been adopted to support the medication management process using a phased approach between the 11th of February 2020 and the 31st of March 2022 across Neath Port Talbot and Singleton Hospital inpatient wards (figure 2), these wards will be referred to as ePMA wards for the remainder of this assignment. 
















Figure 2. Showing phased implementation of ePMA software across:
 Neath Port Talbot Hospital  
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Singleton Hospital
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Historically, across NHS Wales medicines management relied on paper-based processes, utilising the “In-patient Medication Administration Record” (Appendix 1), which was developed in collaboration with the All-Wales Chief Pharmacist Committee. Adoption of the ePMA system will see the the “In-Patient Medication Administration Record” being replaced with a digital system.  Between the 11th February 2020 and the 31st of March 2022, there were 7,884 admissions to ePMA wards, virtually all patients who are admitted to the ward are prescribed one or more medication (Connelly and Cotterell, 2019), this equates to 243,843 individual medications being prescribed, and 2,491,346 medication doses being administered by registered nurses (SBU DOC). 

There is a multi-disciplinary team allocated to support the holistic care and treatment of the patients admitted to the ePMA wards, as a result, several healthcare professionals may need access to the paper medication record at the same time. With multiple people involved in the process, medication errors are likely to occur, including omission or delayed administration of medication as the chart is not available to the registered nurse when a medication is due to be administered or when a patient requires additional medication. Medication errors have the potential to be severe or critical, during 2010 there were over 300,000 hospital-based medication errors in Wales, 6000 of which would have caused severe harm (Connelly and Cotterell, 2019). Prior to the implementation of ePMA a baseline for medication errors was established, as per figure 3. However, the data displayed is reliant on individuals being aware that an error has occurred and self-reporting medication errors. 

Figure 3. Table showing baseline number and type of medication error reported using the datix incident reporting system prior to implementation of ePMA

	Error Classification 
	Baseline 2019-2020

	Prescribing 
	13

	Administration 
	74
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During 2017, a proposal was made by ABMU, the predecessor of SBUHB to replace the paper-based “In-patient Medication Administration Record” with an “electronic Prescribing and Medicines Administration” (ePMA) system to digitalise the medicines management process. 
The purpose of the ePMA system is to improve and digitalise the way patients and clinicians’ access and manage the provision of medicines across the health system (REF). 

On the 11th of February 2020, after years of research and preparation, the hospital electronic prescribing and medicines administration(ePMA) system was introduced for the first time in a hospital in NHS Wales, replacing the “In-patient Medication Administration Record” on ward D at Neath Port Talbot hospital, and a phased adoption continued throughout 2020-2021 as illustrated in figure 2. 

The purpose of the ePMA system is to maximise patient safety, through the implementation of user-friendly tools to support the medication management process (REF). This means addressing the six domains of quality care: safety, effectiveness, efficiency, patient-centred care, timeliness, and equity (Kweon and lee, 2021). The ePMA system also enables the organisation to tailor views and information, to support multiple roles across the care setting within a single system. 
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Through exploring the relevant research there is evidence to suggest that, through the successful implementation of the ePMA system, additional benefits are realised including a reduction in medication management costs, a reduction in patient harm, improved access to data, and improved workflow (A healthier Wales, 2018; Vaghasiya et al. 2021; Austin et al. 2018; and Westbrook et al. 2013)
[bookmark: _Toc126677394]Methods

Many software projects will fail completely or partially, because they do not meet all their requirements, the failure rates of software projects range between 50%-80%, leading to financial loss within healthcare and loss of confidence in IT from users and managers (REF). In addition, some projects can be seen as a success by one department or professional group, but as a failure, or at least problematic by another (Ammenworth, 2006).  

Evaluation frameworks are an important tool to help structure and link evaluation questions, outcomes, indicators, data sources and data collection. The choice of evaluation framework is critical in ensuring that the evaluation aligns well with the project goals (REF), however, REF argues that this can depend on the approach to collaboration and individual perspectives on the value of evaluation. 

There are several evaluation frameworks associated with common practice in the discipline of programme evaluation. In 1989 Davis developed the Technology Acceptance Model (TAM), the TAM assumes that there are two factors that determine whether a computer system will be accepted by its potential users, their perceived usefulness and perceived ease of use. The key feature of TAM is its emphasis on the perceptions of the potential users, the theory says very little about the technology itself but on people’s perceptions, which could change dependent on who the users are. It also assumes that people plan their behaviour however, as not everything people do is planned it would be difficult to apply this theory. The TAM framework also emphasises the importance of making technology useful and easy to use, however, does not go on to offer recommendations in how this can be achieved based on their evaluation. In their seminal review of TAM Holden and Karsh (YEAR) highlighted the value of the framework in assessing the relationship between users and technology. However, there is a need for additional constructs to allow further relationships to be explored. 

The Task Technology Fit (TTF) model was developed by Goodhue and Thompson in 1995 and holds the theory that IT is more likely to have a positive impact on individual performance and be used if the capabilities of the IT match the task that the user must perform. Unlike the TAM model the TTF model provides explicit inclusion of a task-technology construct (Prgomet, 2019). The premise of the TTF model is that technology will be used if it adequately supports the demands of the task. However, the TTF does not include a construct that examines user characteristics (Prgomet, 2019). 

Prgomet (2019) states that the TAM and TTF are prominent theories widely accepted in healthcare, that describe means by which to explore the notion of fit between technology and work practices. However, in 2006 Ammenworth et al. proposed Fit between Individual, Task and Technology (FITT) as a framework, encompassing the interactions of users and technology (TAM concepts) and task and technology (TTF concepts) and the interactions between users and tasks (Ammenworth et al, 2006). 

As there is evidence to suggest that the FITT framework has been effective in evaluating factors that influence the success or failure of IT implementation in health care settings (Kujala et al. 2020 Tsiknakis M, Kouroubali, 2009; Prgomet et al, 2019; Schnall et al, 2012 and Cho et al, 2019), the FITT framework will be adopted by the author to evaluate the adoption of ePMA at Neath Port Talbot and Singleton hospitals. 

[bookmark: _Toc126677395]The Fit between Individuals, Task and Technology (FITT) Framework 

The adoption of ePMA will be evaluated using the FITT framework, to enable a better analysis of the socio-organisational-technical factors that influence IT adoption. REF maintains that a well-thought-out evaluation framework will help to guide effective and systematic data collection to form the evidence base for assessment of progress. Arbour (2020) also suggests that evaluation frameworks provide guidance for developers and evaluators to ensure that the evaluation design reflects and incorporates the originating motivations, principles, and context of the programme.

The FITT framework is based on the idea that IT adoption in a clinical environment depends on the fit between the attributes of individual, technology, and clinical tasks (see figure 3). 

Figure 3. The FITT framework developed by Ammenworth (2006) 
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The concept of the “individual” can represent an individual user or a user group, for the purpose of this assignment the user groups will be defined as the multidisciplinary team of clinicians who are involved in the medication management process on the inpatient wards. This includes registered nurses, pharmacists and doctors, who have a range of roles including medicines reconciliation, prescribing, ordering and administration of medication. 
The “technology” concept can stand for the tools required to accomplish the given task, including the hardware, software, and the network. Therefore, the ePMA system implemented, the hardware including desktop and handheld devices and the available network including wifi connections. Although Ammenwerth et al. (2006) maintain that the technology concept does not only comprise of computer-based tools, but all tools used by individuals to execute the task and therefore may include paper-based tools. In this instance, paper-based tools considered will be the supplementary medication charts for the administration of intravenous drugs (appendix 2), insulin charts (appendix 3) and warfarin charts (appendix 4) which have not been digitalised as part of the ePMA system implementation. 
The “task” concept comprises the whole task and working processes that must be completed by the user, and that are supported by the given technology, therefore, the process of prescribing and administering medication as supported by the ePMA system on ward D. Although many researchers (examples of these) focus on the aspect of “organisation”, Ammenworth et al. (2006) consider the organisational aspect as part of the individual concept, as individuals work in various roles in the organisation, or part of the task concept, as clinical tasks are organised with defined responsibilities. 

[bookmark: _Toc126677396]Data Collection

Data was collected using a mixed methods approach comprising of qualitative structured surveys capturing staff experience, Figure 4, 5 and 6. Users were categorised into three different groups for the purpose of qualitative data collection, prescribers (medical and non-medical), nursing staff and pharmacists. Respondents were asked to; strongly agree, agree, neither agree nor disagree, disagree, or strongly disagree with the statements and to provide free text feedback regarding the ePMA system.  
Quantitative data was collected using the Datix incident reporting system, to ascertain the baseline number of medication errors prior to ePMA implementation, and subsequently at agreed intervals following implementation to understand causality, changes, and trends. 










Figure 4. Survey questions issued to prescribers (medical and non-medical prescribers) 
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Figure 5. Survey questions issued to registered nurses
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Figure 6. Survey questions issued to pharmacists
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The FITT framework was applied to assess the relationships between users, task, and technology. 

[bookmark: _Toc126677398]FITT: Prescribers (medical and non-medical), task and technology
Figure 7. Prescribers’ response to the survey
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The main types of tasks conducted by medical and non-medical prescribers include reviewing patients’ medical notes, medication records and test results to be able to appropriately prescribe medication for the patient. Due to the continued hybrid information system (as not all charts have been digitised and patients’ medical notes remain paper based in NHS Wales) prescribers require access to computer devices and paper-based records, simultaneously which can lead to confusion around where information is accessed or documented, resulting in omission or duplication which can lead to patient safety concerns. 
Prescriber feedback also revealed that due to the hybrid nature of the information available the implementation of ePMA did not offer any time saving efficiencies, however, the lack of time saving is not an uncommon finding in the early stages of a new clinical information system (REF). 
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Figure 8. Registered nurse response to the survey 
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The main types of tasks carried out by registered nurses during medication rounds include, accessing information to prepare medication, documenting administration of medication, reviewing patient notes and observing that the patient has taken their medication safely and as prescribed with appropriate consent. However, during their medication rounds registered nurses are frequently required to complete additional tasks, often going from patients’ bedsides to attend to another patients needs or to the medication room to obtain medications that are not available at the patient’s bedside. Similar to the prescribers, nurses require access to hybrid information systems using both computer devices and paper-based records. Nurses reported that mobile devices supported them to be able to move around the ward as required during their medication rounds, and that fixed computing devices would not be suited to the task of medication administration. 
Some nurses reported that they found it quicker and easier to complete tasks using paper charts, however, the general consensus was that the mobile devices provided several benefits over paper-based charts. 

[bookmark: _Toc126677400]FITT: Pharmacist, task, and technology 
Figure 9. Pharmacist response to the survey
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Summary 

[bookmark: _Toc126677403]Discussion 
Reflect on the key findings and relate them to other relevant domain knowledge from the literature. You may also wish to discuss the limitations of the FITT framework and describe alternative approaches that could have been used. Make sure that you discuss value (and limitations) of the given software product on the provision of “seamless care”. 
Conclusion drawn about lessons for future software design and implementation 
(Seamless care means – coordination between services to ensure continuity eg. Sufficient communication at hospital discharge so that the right social package is arranged and in place, or that the GP knows about any changes in medications. It could also cover comms / continuity within a service so that each team member knows where others are or which part of the care package / pathway is being provided by whom). 

?? Extended FITT (kujala 2020) to include organisation and patient separately as an individual 

TPOM Framework – look at what I said about this in CW1. 
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