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Introduction

The prescription tracking system (PTS) by TMS insight is an electronic system that allows prescriptions and medicine orders to be tracked throughout the dispensing process from being received within the pharmacy dispensary to being accepted for delivery or collection (TMS insight, 2022). It utilises barcode scanning technology to track the progress of work, which is viewable by users in the pharmacy department, but also outside the pharmacy department, in wards, waiting areas or clinics. It is a system that is used in secondary care pharmacies across the United Kingdom.

The designed process of tracking a prescription order using PTS is as follows:

1. The order is entered on to the system manually, by inputting the patient’s hospital number and the ward or clinic the order has originated from. A barcode label is printed with the patient’s name and ward/ clinic printed above it. The label is attached to the prescription. 
2. Additional information can be entered at this point such as the number of items on the prescription, the type of prescription and if there are any expected delays, for example, if a compliance aid is required. 
3. At each stage of the dispensing process, i.e. pharmacist clinical check, dispensing, accuracy check and final check completion, a barcode correlated to that step is scanned as well as the prescription barcode and user barcode in succession. Each step is therefore assigned to an individual undertaking that step.
4. Additional barcodes can be scanned throughout the process, such as to record an error or a supply issue. 
5. When the prescription is completed, the corresponding barcode is scanned and the system updates the prescription details to make it clear that an order is ready to be collected. 

Users will be able to view the prescriptions that have been input on to the system within their area over a given time frame, including details on the current stage of the dispensing process. Search function is available to specify the tracking view to specific patients and wards or within a specific timeframe.

Information captured in the system can provide organisations with insight into the performance of dispensaries with metrics on time to complete an order, number of prescriptions processed and error rates, which can be further broken down to each stage in the process and individuals involved. Using the information input into the system correctly can ultimately help manage the service and its processes better, further improving dispensing times and patient safety. Any delays in the dispensing of medicines to the patient increases the risk of delayed or missed doses. Depending on the indication of the prescribed medicines, missed or delayed doses may have a detrimental impact on the treatment or management of a patients’ condition (Coleman et al., 2013).
 
PTS has been used within the local secondary care pharmacy service, within two university teaching hospitals, since 2013. The workload through these dispensaries is high processing a large volume of medicines orders and prescriptions, dispensing nearly a million medicine items annually. The adoption of PTS replaced the previous tracking system used, which was handing out paper tickets with a number on it to patients. As such its scope of use, has been limited to outpatient prescriptions only, and the system has not been used to track both inpatient orders and discharge prescriptions that are dispensed through the same dispensary. Outpatient prescriptions only account to a small fraction of the overall workload through the dispensary, therefore, the majority of prescriptions and orders dispensed are not tracked. Managers report that PTS is not used for all shifts and that staff have stopped using barcode scanners, preferring to update the system manually. Misuse and not taking advantage of the full functionality of the system has potential implications on the pharmacy department’s ability to communicate effectively regarding the status of prescriptions as well as its ability to understand activity and managing workflow appropriately. Locally, the utilisation of PTS to cover all prescriptions has been identified as a potential service improvement project to reduce the number of calls for wards chasing items and to improve the access to valuable data on dispensary activity.  There are concerns however, that rolling out the use of PTS for all prescriptions and orders within the pharmacy dispensary is not achievable. 

As part of a new all-Wales pharmacy stock management system, a new national contract has been agreed with TMS insight to implement the latest version of PTS (PTS version 5). The new version has the same functionality as previous versions but has additional functionality in being able to send automatic text messages to patients when their medicines are ready to collect from pharmacy and having web-based interfaces, allowing access from mobile and tablet devices (TMS insight, 2022). The new functionality is an exciting development and has the potential to improve the communication functionality of PTS, especially in relation to patient communication. If the use of PTS is not optimised to cover all prescriptions dispensed, then the benefits of the extended functionality will be diminished.  To fully understand and identify the barriers to full utilisation of PTS, analysis is required of its adoption within the pharmacy department considering the technological, sociological and organisational factors at play. 

The implementation of IT systems within healthcare services are more likely to fail when compared to other industries (Dendere, Janda and O’Sullivan, 2021), with a reported estimate of two thirds of IT projects failing to achieve the planned objectives set out at the beginning of the project (Beynon-Davies and Lloyd-Williams 1999). The success of a health IT system implementation is not purely based on whether the technology is good or not, it is instead, multi-faceted, with social and organisational factors being of huge importance (Andrew, 1997). In truth, deficiencies in the technology can be counteracted in part by organisational perseverance in adapting to the system, by changing processes or by increasing resource, enabling deficient technology to be successfully adopted (Berg, 2001). A system can be successfully implemented in one organisation and the same system subsequently implemented unsuccessfully in another (Ammenworth, Iller and Mahler, 2006). In addition, factors related to the successful implementation of health IT systems is made more difficult by the under-reporting and analysis of unsuccessful implementation projects (Heeks 2006). 

Given successful implementation of health IT systems is reliant on multiple and potentially counteracting factors, the degree to which the success of these IT systems can be predicted has been the subject of research for many years. DeLone et al.  introduced the information success model, which analyses the success of a system through the effect it has on the user and extension, the user satisfaction (DeLone et al. 1992). Davis also introduced a predictor model, called the technology acceptance model, that also emphasises the importance of users to the success of system implementation. It however, defines success on perceived usefulness and ease of use (Davis, 1993). Both models emphasise the importance of users in the implementation of successful systems, which is a considerably important factor (Ketikidis et al. 2012). It is not the only factor, however, with both models failing to consider external and organisation factors that also have an impact. In addition, the technology acceptance model is only to be used when systems are voluntary and not mandated (Davis, 1993).

Goodhue introduced a model, that instead of focusing on key aspects as a whole, focuses on the relationship and fit between factors (Goodhue, Klein and March, 2000). The technology fit model analyses the success of a system based on the relationship between the user and the technology and the technology and task. Meaning that if the technology is designed well for the task and that users like the technology, then there is a strong chance the implementation will be successful. One criticism of this model however is that it doesn’t consider socio-organisational factors that are external to the technology. In complete isolation to the technology, the task in question may not be achievable by the users for example due to low motivation or constraining time pressures. Consequently, Ammenworth et al. developed their FITT framework, which continues the emphasis on the relationship and fit between the individual, technology and task as they key for health IT adoption success (Ammenworth et al. 2006). The three factors are loosely defined intentionally to allow the framework to be applied to different health IT systems, including systems that are voluntary and mandated. The “task” is the work that is to be completed and organisational processes that governs it and the “individual” in the framework represents the user or groups of users that are completing the task in question, including the organisational management and leadership of the individuals. The “Technology” represents the tools used by the “individuals” to complete the “task”. 

The aim of this paper is to analyse the adoption of PTS at two hospital pharmacy sites, using the FITT framework. 

Methods
The FITT framework was used to assess and analyse the use of PTS within the pharmacy department for the allocated task of tracking prescriptions through the dispensary. Both quantitative and qualitative results are obtained, for the purpose of analysis with the FITT framework. Qualitative results are split into themes. 

To understand the management of PTS at both hospital sites, a 10minute interview was conducted with the dispensary managers at both sites. The interviews were unstructured to allow responses and concepts to be explored. Interviews were conducted by the author who has extensive use of PTS at a previous organisation that utilised the full functionality of PTS, therefore there is a risk of anchoring bias affecting the type of questioning used and the answers of interviewees. Set questioning may have reduced the risk of such bias but may not have allowed the answers given to be explored.

The views of staff regarding PTS were obtained using a questionnaire created on Microsoft forms. A combination of closed and open questioning was used to obtain both quantitative and qualitative data on the use of PTS. Posters with QR code links were created and put on display at all pharmacy dispensary areas, as well as e-mails with URL links were circulated to all members of staff. An announcement was made advertising the survey at both dispensary meetings. Paper-copies of the survey were also distributed for members of staff who are not familiar with the concept or are unable to scan QR codes.

The survey sent to staff

What do you think about the prescription tracking system.

1.What do you like about the tracking system?

2.What do you dislike about the tracking system?

3.Do you think we can improve the use of the tracking system within the department?
[image: ]Yes
[image: ]No
4.Please explain your answer to question 3


5.Do you think that expanding the use of tracking to cover all discharges and inpatient dispensing is manageable?
[image: ]Yes
[image: ]No

6.Please explain your answer to question 5 


The survey was designed to obtain opinions of staff members on the current use of PTS as well as its potential future use. Questions on future use, although not strictly part of the FITT framework analysis were included because of the directorate’s aim to improve the use of PTS. The last question of respondents, “do you think that expanding the use of tracking to cover all discharges and inpatient dispensing is manageable?” is potentially a leading question, suggesting that expanding the use of PTS, to include inpatient and discharges, is the correct direction to move forward. As a counter to this argument, however, 11 respondents included comments in their answer to question 2 and 4 detailing the underuse of the system for inpatient and discharge prescriptions. 

Results 

23 responses were received from the Microsoft Forms survey. 1 response was discounted due to answering “n/a” to each question.  One survey response was from an individual who had already submitted a response and wanted to add another additional point to question 4 only so the response to question 4 was added to their original response. No paper-based responses to the survey were received. Considering deductions, 21 survey responses were analysed as part of this paper. 100% of respondents agreed with the proposition that the use of PTS can be improved within the department. Only 55% of the respondents, however, agreed with the proposition that expanding the use of PTS to cover all discharge prescriptions and inpatient orders is manageable. These quantitative results demonstrate that there is clearly an ambition to improve the use of PTS within the department, but there are concerns regarding how manageable this would be from an operational perspective. The results also demonstrate the need to analyse qualitative responses and themes using the FITT framework to understand the factors that have led to 45% of respondents believing that expanding the use of PTS functionality is not manageable. 

Themes related to the relationship between the individual and task 
From the themes identified in the survey responses there were clear factors relating to the individuals and the task asked of them to perform. The volume of prescriptions that are processed through the dispensary is high and the available resource to complete the work is low. This has led to generally accepted practice of only using PTS to track outpatient prescriptions, and only in a simplistic manner, tracking the prescription at the beginning and the end of the dispensing process. 10 respondents had concerns that with current workload and resource, there is not enough time to fully utilise PTS for all prescriptions and orders. At one hospital site, there is dedicated resource to ensure items are input on to the system and completed when finished, however this resource is not at another site, which has been raised by 2 respondents. The dedicated resource at one site, helps ensure there is consistency in the use of PTS, with a lack of consistency in use highlighted as an issue at the other site. Similarly, there is no clear procedure for individuals to follow in completing the task, which exacerbates the issue of inconsistency. 

The biggest theme related to the fit between the individuals and the task is that there is minimal managerial direction, leadership or support in using PTS within the dispensary. The use of PTS is not a priority, and that the high workload in the dispensary can lead to inconsistency in use from individuals, which is accepted by management, with one respondent noting “people can choose not to use it, without being challenged’. 

The task of using PTS to manually input the prescription details and barcode scan throughout the dispensing journey, does add additional steps on to the process. These additional steps are a concern to individuals trying to use the system, with 9 respondents stating that PTS should not be used for all prescriptions and orders going through the dispensary, because the added steps needed on to the process cannot be managed. 

Themes related to the relationship between the technology and individuals
A key theme identified from the responses to the survey is that staff are unaware of the full functionality or potential of PTS. For example, one respondent stated that it would better if PTS would allow free-text comments to be added to an order to explain delays. Another example is that a respondent stated it would be better if PTS could be used to locate fridge items that are awaiting collection. Both functionalities are available with PTS, therefore it is clear that staff have not been trained optimally to fully use the system as they intend. 

Another key theme is that the technology has not been set up to be used by all pharmacy staff. Pharmacists complete a clinical check at the beginning of the dispensing process. This staged is not tracked at both sites, and therefore, pharmacists do not need to use the system and have not been trained or set up on the system. This has led to inconsistencies in use, especially at weekends when pharmacists manage the dispensary. 

 Because PTS isn’t used to track inpatient and discharge prescriptions, there is use case for communicating to ward staff using an interface to PTS. 9 respondents stated this would be of benefit to both ward and pharmacy staff. Utilising this form of communication would also save time in the pharmacy dispensary by reducing time spent answering calls and trying to locate dispensed items that are not tracked. PTS is only set up on a few computers at each hospital site, reducing the available access to the system. This means that ward-based pharmacy staff cannot access the system either. 

Themes related to the relationship between the technology and the task

7 respondents noted difficulties in using the scanning devices. They are reported to be temperamental, with scanners not working at times, leading to a reduction in working scanners at times. PTS is reliant on scanning technology to function, therefore, this is a clear barrier in completing its assigned task.  

The main factor that prevents the task being undertaken by the technology is that PTS adds steps on to the dispensing process. Added steps are accepted so long as they add value to the process. 50% of respondents suggested that the main barrier to using PTS for inpatient and discharge prescriptions is that it adds too many steps to the dispensing process and that this would not be manageable with an increase in prescriptions tracked. It is not clear to individuals what the value of the added steps are, incentivising staff to reduce the number of steps and functionality utilised. 

In summary, the relationship between all three components for the implementation of PTS is disconnected. There are clearly many factors that need addressing before considering improving the use of PTS within hospital sites. 

Discussion

The survey results and assessment of themes utilising the FITT framework highlights the factors that need addressing to improve the adoption of PTS within the two hospital sites. The FITT framework was developed by Ammenwerth and colleagues as a concept that helps breakdown the factors related to the adoption of IT systems within healthcare services and the fit between them (Ammenworth, Iller and Mahler, 2006). A criticism of the FITT framework, is that it does not consider working environmental factors such as the available workspace, impacting on the number of devices that can physically be set up in a workspace (Prgomet et al 2019). The environment of one of the hospital dispensary sites is compact, limiting the ability to have an optimum number of scanning devices and desktop computers. This coupled with a large volume of prescriptions, makes the optimisation of PTS a greater challenge. 

Another criticism of the framework is that organisational factors are spilt between individual organisational factors and the task related organisational factors such as set processes. In addition, important political and other external factors are not considered, which is important within the publicly funded NHS context, but particularly within the health board, and not foundation trust, structure of NHS Wales. Organisational and external factors are considered in a more recent framework development, called TPOM (Kujala et al. 2020). The TPOM evaluation framework highlights the impact that what Kujala et al. call the “macroenvironmental” factors that influence and underpin the factors related to the technology, social and individual related factors. For instance, following a key recommendation in the Wachter report into the state of digital health in England, the global digital exemplar programme was announced (Williams and Cresswell 2020). The aim of the programme was to concentrate national digital transformation funding to strategic NHS trusts that would become digital transformative organisations, and that the learning from these transformation programmes would spread to the other organisations across England. The programme is a clear example of a macroenvironmental factor influencing the implementation and successful adoption of digital technology both at exemplar sites and non-exemplar sites. 

Patient-centred care is at the heart of NHS services (Richards, Coulter and Wicks, 2015). As an extension this includes health information technology. Another key criticism of the FITT framework therefore, is that factors related to patients are not considered (Cresswell, Williams and Sheikh 2020). Patient care is so intertwined with healthcare services; change often directly or indirectly affects patient care. 

PTS is a product which has been developed for the specific use case of tracking prescriptions within busy secondary care pharmacy dispensaries. It is widely used across the UK, and the author has experience of using PTS successfully within a different hospital pharmacy department. None of the respondents surveyed detailed any issues with the system itself and its functionalities for the assigned task, and therefore it is clear that there are no concerns with the system itself. However, there are clear barriers to its adoption, and the fit between the individual, task and technology. 

Improvements based on factors related to the task
Results of the survey highlighted the lack of a clear process to follow. Without a clear process, inconsistencies can develop, and errors are an inevitability (Donaldson et al. 2000). Managing individuals who do not use the system or misuse the system becomes difficult as there is no reference to follow. In addition, inefficiencies can develop, further exacerbating the situation, leading to a loss of faith and motivation in the system. The analysis has clearly identified that a well-designed and considered process needs to be implemented for individuals to follow to reduce the likelihood of error and misuse of the system. Lean methodology would enable steps of the process to be value mapped, highlighting any step that does not add value (Kimsey, 2010). As well as clarifying the process, there will need to be a review of the operational requirements, both from a technical and staff resource perspective to execute the desired process outcome. 

Improvements based on factors related to the individual
A key theme identified as part of the survey, is the lack of support from management and senior members of staff. The use of PTS in the department is not prioritised, leading to unchallenged misuse of the system, ultimately enabling a culture of indifference among individuals involved. One key theme highlighted from the interviews with dispensary managers, is the benefit of using PTS for the purpose of collecting data on dispensing metrics is not valued. Not utilising the system for the data that it provides helps push the balance of the benefits and disbenefits of using PTS towards the latter. Managing a complex environment like a hospital pharmacy dispensary is difficult. Having accurate and up to date data, will help ensure that resource can be planned and managed correctly to improve workflow (Yang et al. 2014). To address this imbalance, the case for using the system to obtain data, which in turn will help operational management of the dispensary, needs to be made. Benefits realisation work and obtaining experiences of other hospital exemplar sites that are using PTS optimally would help make the case and motivate individuals. 

The use of PTS would be improved by training staff using the system. There is a lack of understanding of the functionality of the system, such as the ability to use free-text comments functionality to explain why a prescription is delayed, or the ability to create custom-made barcode to fit the complexities of the dispensing process. There is no doubt that dispensaries are a complex working environment, and that knowledge of the flexibilities of PTS would help its adoption. 

Using the behavioural change model COM-B, to analyse the individual factors (Michie, Van Stralen and West, 2011), there is clearly motivation to improve the use of PTS, with 100% of respondents stating that the use of the system can be improved. The behaviour change however, is being affected by the reduced capability of staff to use the system and with time pressures and high volume of workload, a reduced opportunity to improve. Capability can be improved by increasing the availability and effectiveness of training, and the opportunity can be addressed by understanding the increased organisational resource required to address the difficult workload. 

Improvements based on factors related to the technology
There are several different scanning devices available to use with PTS (TMS Insight, 2022). USB tethered scanning devices are of a low cost, and work reliably, however are limited by the need to be plugged in to a desktop computer. Wireless chargers, utilising Bluetooth or radio connectivity and battery power, work in a much agile physical manner, however connectivity loss, limited battery life and high cost, negatively impacts its feasibility. Advice and guidance on the optimal set up of barcode scanners should be obtained from exemplar hospital sites and manufacturers. The only alternative to barcode scanning is manually searching for a prescription, selecting and changing the status on the computer interface, which is undoubtedly a longer process than scanning. 

Improvements related to the fit of all three components
If the adoption of PTS is improved to the extent that inpatient orders and discharge prescriptions are tracked, it subsequently provides the opportunity to communicate to ward staff using a PTS interface. Wall-mounted screens could be placed on wards, with a PTS view that shows orders and their status, meaning ward staff can easily see when items are ready to be collect from pharmacy or in the case of discharges, allowing them to book transport for patients in a timelier manner, helping improve patient flow. This would also reduce time wasted ringing pharmacy or waiting outside pharmacy for items to be completed. The communication tool will also reduce the time wasted by pharmacy staff answering phone calls and searching for prescriptions when they are not tracked. 


Conclusion

The business change required to implement PTS fully within a secondary care pharmacy department has been underestimated. There is a lack of understanding of the full functionality of PTS as well as the expected benefits it can bring. Utilising the FITT framework to analyse the adoption of PTS highlights a poor fit between all three components. This report identifies the need for a review into the expected benefits of improving the use of PTS, with a business case that highlights both the staffing and technical resource required to follow the required process for optimal use of PTS. 

100% of staff that responded to the survey, think that the use of PTS can be improved within the department, and over 50% believe that PTS can be fully utilised to cover all orders and prescriptions dispensed, the factors highlighted in this paper, however, need to be addressed first.  Delayed or missed doses of medicines has a potentially detrimental impact on patient care. Full utilisation of PTS has the potential to vastly improve the communication to ward staff, which in tail will improve the timeliness of medicines supply to patients. In addition, it will also provide a wealth of data that will help manage the workload through the dispensaries better, leading to potentially improving processing time of medication and discharge prescriptions. 

The latest version of PTS made available to both hospital sites as part of a national project, presents exciting opportunities to further improve the communication of dispensing progress beyond the abilities of the current system. It is clear, however, that factors presented in this paper need to be addressed before the possibility of using the latest functionality becomes a realistic prospect.
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