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TASK DESCRIPTION
The demands placed upon modern healthcare require that the sector be far better equipped with the means of treating and supporting professionals, patients and service users. In an attempt to solve some of the challenges presented to the health and care sector, there has been a propensity to adopt practices and technologies from the engineering and technology sector. This adoption of practices and technologies has presented challenges of its own, not least the identification of components that should be changed and the wider impact of these changes on the sector.
For this assessment, you are required to write an essay devising a system improvement initiative related to your current job role. Within this undertaking, you should consider the concepts covered in class and how they may apply to tasks involved in your current role.

•	Identify a business problem that would benefit from the improved use of data.
•	Specify the business aim and up to four SMART objectives.
•	Apply an appropriate project management methodology.
•	Describe the change that your project will implement and how it will influence system improvements.
•	Describe further downstream improvements that may follow the implementation of this plan.







Introduction 
The Swansea Bay University Health Board established in October 2009 is a vibrant and well-known Health Board in South Wales. It covers a geographical area with an increasing population. Multiple hospitals like the Cefn Coed, Tonna, Singleton and Neath Port Talbot hospitals serve varying people with different mental and physical health needs.  Care homes and clinics in the locality support the ever-increasing demands for services.
The Mental Health Service under the Swansea Bay University Health Board provides services to all the hospitals and some of the clinics under the Health Board. In addition to these hospitals and clinics, it provides services to individuals in rehabilitation centres as well as their homes. Most of the patients who need admissions due to mental health reasons are admitted to either Tonna, Cefn Coed or Neath Port Talbot hospital. .These hospitals are about 30 to 45 minutes’ drive apart.   During normal working hours, several staff members work together as a team to provide excellent services to deserving patients. Very competent healthcare workers at the various sites cater for the lapses in the system. During out-of-hours shifts however, the number of staff reduces drastically and this means less health workers available for the various services needed. The Consultant Psychiatrist and junior doctor on call have to cover all these sites as and when needed. 
One major issue encountered during this period is the prescription of medications. Patients on admission at the hospital as well as patients in crisis often require medications urgently to help with their mental and physical health needs. These prescriptions are usually handwritten on charts, crosschecked by pharmacists and then given to nurse to administer them.
The challenge with this way of prescribing is that the doctors, when called upon have to either drive all the way to the hospital or call for a taxi to transport them to the facility that needs their services.  In an emergency, the doctor may not get there on time to prescribe a medication or an intervention. There has been occasions where nurses have to rely on ambulance services to intervene in the care of the patient. There are other times where a prescription is needed for minor things like pain relief or difficulty with sleep and the doctor has to travel all the way for just that. This is a very expensive way of resolving issues. Apart from the cost involved and the delay of services, these travels also make the doctors unnecessarily tired during their shifts and it is unsafe especially at night to travel for such a reason. A tired doctor is an unsafe one to patients and themselves. In addition to the above stated problems, a handwritten prescription leaves room for so many errors. To start with, the handwriting of many doctors are not legible enough and this causes nurses to spend valuable minutes trying to read what has been prescribed. A wrong medication or dose can easily be given to a patient, which can have dire consequences. Pharmacists usually cross check medications during the day to ensure there are no drug errors and that the patients are on the right medications. During out-of-hours when the pharmacists is unavailable, the likelihood of an error increases. 
Unfortunately, there is currently no simple way of getting access to the prescription chart online or the prescription done remotely. The best available option is for the doctor to write on a prescription chart, scan and then send it over to the requesting facility. The doctor will then send over the hand written chart to the hospital for filing. This should not be the case in 2022 as the world around us is moving forward at a very fast pace. We must actively work on catching up with advancing technology.  
Ideally, each hospital should have a doctor and a pharmacist on the ground to attend to urgent matters as and when needed. This would however cost the health board more money to employ doctors and pharmacists in facilities where their services may not be needed out-of-hours. Also considering that there are not enough doctors to cover the various hospitals it would mean doctors will have to work extra hours to make up for the deficit .This will further contribute to the burn out problem.
The way forward in a world with technological advancement is to have a way of prescribing these medications online as well as remotely. When an online platform is introduced, the doctor who is called from a different hospital only has to get onto the next available computer , look at the records of the patient who needs the medication and then go ahead to prescribe the needed medication if safe to do so. 



Justification 
The introduction of an online platform for prescription writing will go a long way to improve services. One major area of concern when introducing change is cost. When introduced and used appropriately it would save the health board money directly and indirectly. The cost incurred by doctors travelling across health board just for prescriptions will reduce significantly. The use of electronic prescribing which most of the time picks up errors during prescribing will reduce drug errors substantially. Data available in the USA shows that the introduction of electronic prescribing improved the quality of prescriptions by causing a reduction in drug errors as well as pharmacist intervention. (Donyai et al. 2008). This same reduction in the number of drug errors will lead to a reduction in the number of lawsuits.  The money saved from possible compensations could be used to improve other important areas. Electronic prescribing is cost effective in the long term for all kinds of medical facilities. (Corley S. 2003)
When it comes to skilled labour, time and energy the health sector should be championing the campaign to reduce wastage as the impact is felt greatly in this field.  Due to the exodus of burnt out health workers; the sector is facing unprecedented projected labour shortages.  (Harpaz J. 2022). An electronic platform for prescribing will save the board travelling time and energy, which can be used effectively for other uncompleted tasks.  Another benefit for Electronic prescribing is that patients receive medications promptly and safely without unnecessary delay. This will reduce duration of illness or stay in hospital.  Ahmed et al ( 2015)

Aim
To design an Electronic Prescription Software that will enable authorised health workers have digital access to prescribed medications, make additions to the list of medications or stop the use of medications when necessary. 
The following objectives will be achieved in 6 months 
Objectives 
•	To Keep Electronic prescription records of all mental health patients under Swansea Bay University Hospital 
•	To allow all mental health doctors, nurses and pharmacists working for Swansea Bay University Hospital make authorised changes to online prescriptions.
•	To permit all authorised mental health staff of Swansea Bay University hospital remote access to medication records 
•	To highlight errors made during prescribing at all times
•	To highlight all allergies and warnings regarding the use of drugs for all patients

Literature Review 
The advancement of new Technology has seen a great leap since the beginning of time. Humans as we know did not start from where we are now. Little improvements and innovation on individual as well as community level has brought us this far. There are archaeological evidences dating as far back as 3.3 million years ago that prove that humans used flakes of stones as knives and heavier stones as hammers and anvils. The fires as we so easily make these days was not always easy to make.  From the first men using stones and sticks as weapons to hunt to the current day where humans travel by air without pausing to see how far we have come. In between these periods are monumental discoveries and advancement. We have gone through periods of simple tools , fire setting , sailing , gun powder, compass , printing, steam engine, rail ways, telephone, electricity, computer and fast forward to today’s use of artificial intelligence. (Gregersen E. 2019).
It is impossible to calculate the amount of resources that went into this advancement but the benefits are obvious to anyone who cares to look. Different sectors of the community have benefited from this advancement. The workforce needed to carry out task and the time needed to complete tasks in fields like education, warfare, entertainment, transportation, communication, farming and healthcare has shortened remarkably. 
Healthcare has been among the most important sectors in human development. Without good healthcare, many developments will stall. The sector has seen tremendous advancement in the application of technology and this has directly increased the lifespan of humans throughout time. Research to understand diseases, information gathering, physical examination, investigations and treatment of illnesses have all relied heavily on technology. (Dastrup G. 2018). It is thus in the interest of all to ensure that new ideas and technologies are supported without unnecessary limitations.
Despite the development of new technologies in Healthcare, it is very concerning that; the healthcare sector has not caught up with the advancement of technology in other fields. Communication, entertainment, travel and warfare all seem to have left healthcare behind. This could be due to the lack of funds as well as the lack of interest in the field. Another major setback in development could be due to the slow processes involved in the approval of ideas and technologies. This could be seen as a way to protect life, as rushing to implement ideas could lead to the loss of valuable life.  (Kaushik K. 2022). A mistake in the healthcare sector could indeed prove to be very costly. Nevertheless, humans must strive on with advancement.  
The recent COVID 19 pandemic exposed the lapses in the field and showed us how much more we could do with technology. For the first time in human history, remote consultations and remote prescriptions in huge numbers took place not out of want but out of need. COVID 19 accelerated the development and use of technology in health care delivery. Initially the technology available was seen as a way to make healthcare easier in the future but the pandemic sped up the process of change. (Clipper B 2020)
This advancement in the application of technology is however not without challenges. ‘’Remote consultations and prescribing provided online, over video-link or by phone can benefit patients, save resources and help meet public demand for more convenient access to healthcare. However, there are potential patient safety risks, particularly where services are not linked to a patient’s NHS GP or regular healthcare provider, and where there may be limited access to a patient’s medical records’’ General Medical council 
The various specialties in medicine seem to have taken major leaps in the use of technology than the field of psychiatry. The pace in psychiatry has always been slow and the means of carrying out tasks lags behind that of other specialties. This slow pace is seen at the national level during implementation of change. Psychiatry seems to be the last to get any new developments implemented. The implementation of Electronic prescribing in England could be used as an example. Thirty five percent of acute Trusts in England are now live with E prescribing meaning 80 percent of prescribing is done electronically. . Mental health trusts in England are as usual lagging behind the implementation as only 10 percent have electronic prescribing fully in Place. (Wilkinson, E. 2019) 


Project scope 
The Electronic software project will be delivered within 6 months. The product will be able store records of recent prescriptions as well as allow modifications by the doctors, nurses, pharmacists and other authorised staff members. It should be accessible remotely and off site by the health workers authorised to do so.


Stakeholders
NHS Wales
Digital Health & Care Wales
Mental health service
Project management team 
Software Developers
Hard ware providers 
Swansea Bay University Health Board 
Neath Port Talbot hospital 
Cefn Coed hospital 
Tonna hospital 
Care homes in Swansea and Neath 
Clinics under Mental Health Service 
Night managers
Consultant Psychiatrist 
Junior doctors under Swansea Bay University Health Board 
Mental Health Nurses
Chief Pharmacists 
NHS Patients with Mental health Problems

The above listed groups and individuals are considered the stakeholders in the Electronic prescribing software. They will be consulted on matters relating to the development and use of the product. Their needs and wants will be factored in when making decisions. Any challenges raised will also be looked at and solution looked for. Stake holder consultations will go on throughout the project. The stakeholders that will directly use the product have a huge say in the success of the product when eventually rolled out. It will be in the interest of all to ensure that they are on board right from the beginning. This would include Junior doctors, consultant psychiatrist, Mental health nurses, ward managers ,pharmacists and patients .

Challenges 
Some challenges expected during the process of change can be very detrimental to the progress of any project management. Many difficulties will be encountered with this project. Some of these would include; the lack of skills to use the software effectively, lack of interest in the application of technology , poor internet connectivity and lack of 
Hardware devices like laptops, tablets and other monitors to run the software.


Information systems Development Team 
· Project Chair (Partner)​
· Project Manager​
· Digital Lead​
· Swansea Bay University Health Board Chair
· Consultant
· Junior Doctor
· Mental health Nurse​
· Pharmacist 
· Patient Representative​

Methods

Work breakdown structure 
In every project, there are so many decisions to be made. A very important one is choosing what framework to work with. Three main approaches were considered for this project. They are the Agile, Waterfall and the Scrum methodologies. Below is a picture illustrating what these involve 

[image: ]
Image from Full Comparison - Agile vs. Scrum vs. Waterfall Methodology (bydrec.com)
 The Agile Methodology involves constant interaction with the customer and stakeholders in order to come out with a product that suits the customer’s needs. 
The waterfall model, which is the oldest method, involves tasks arranged and completed sequentially. At the end of one task is the beginning of another 
The scrum in a way is hybrid of the agile and waterfall methodologies. This offers a robust way of completing tasks but has its own complications and limitations. 

For this project, the waterfall model was chosen because the requirements of the product will remain constant throughout the period of the project. The electronic prescribing software is not so complicated and will be a short one. The waterfall model will allow the teams to focus on one task, complete it and move on to another one. This allows a better overview and tracking of project status .A quality assurance test can be performed at each stage before proceeding to the next one. 
[image: https://www.hivedesk.com/wp-content/uploads/2020/08/waterfall-2.jpg]
image from waterfall-2.jpg (2500×2394) (hivedesk.com)

The main phases of the project would include 
1. Preinitiation 
2. Requirement management 
3. Design 
4. Implementation 
5. Testing 
6. Release and Maintenance 
            Activities under the various phases 
1. Preiniation phase 
This phase will have only one activity and that would be the project initiation document. The goal here is to define the project in detail and present it to the board for assessment. It will give the project the direction and scope it needs. It serves as a contract between the project manager and the board.
 This document will contain every information concerning the project. It would include the organizational structure, business problem and solution proposed, the scope of the project, Teams and individuals involved as well as the time lines for implementation. 
The three main primary uses are thus; 
· Provide firm understanding of project to allow proper budgeting 
· Provide baseline document that the team can use to assess progress and 
· Provide a reference point so that anyone joining later can understand the project and the stage of the project 



2. Requirement and management: 
Effective communication is key during project management. Wrong information gathered can alter the direction of the project. It is therefore important to ensure that information gathered is accurate. Accurate data will be collected from all stakeholders to ensure that business problem does indeed exist. When requirements for the electronic prescription software changes , this must captured and acted upon. The various solutions proposed by individuals in and out of the organisation will be looked at. The cost benefit analysis done to maximise profit whiles ensuring patient safety. The human resource available to Swansea Bay University health board will be looked at closely to ensure the product can be used as intended. The necessary tools needed for the project to kick-start will be documented. Funding will be secured and resources allocated appropriately
3. Design: 
The design of the electronic prescribing software is very important as it would affect functionality and use. Several teams will be put together to make sure it is a success. Designs will be looked at critically to ensure the safety and security of data. 
The MoSCoW approach will be used to ensure that it is fit for purpose. This would include the Must Haves, the Should Have, the Could Haves and the Won’t Have.
Must Have - The basic thing required to be present for the software to do what it is intended to do should not be compromised for any other design. For example, the software must allow electronic prescribing and remote prescribing. It must be secure and safe to prevent breach of data. In built security systems must prevent unauthorised access. These features cannot be substituted for anything. 
Should have- These are the important desired features that add value to the electronic prescribing software. These features can be substituted if needed. For example, the platform must be fast and permit multiple access by different authorised users on different devices. 
Could have - It could have other features that enhances its value but should not compromise the design. For example, it could tell us what brands of a certain drug a particular patient has used in the past. This information will not affect clinical care most of the time but it could be a useful information for research purposes later on. 
Will not Have – These are features that adds nothing to the core functionality of software and not included in the budget. For example, a section that allows patients to choose what brand of medication they prefer will not be included in this software development. 
This MoSCoW approach ensures that every stakeholder knows what to expect and every task member knows what exactly to do and not do. Ambiguity of the project and confusion surrounding the various tasks is dealt with swiftly.  It also saves money and time and promotes effective communication. 

Overall, the basic design should ensure that the Electronic prescribing software is user friendly, safe to use, easy to reproduce, cost effective and should be able to function on multiple platforms by multiple users at a time. The software must also be secure enough to prevent unauthorised use or breach in data.
[image: See the source image]
Image from Benefits of the MoSCoW Approach to MVP – GovWebworks


The design will be done in stages. Below are the various stages of the design process as stated as outlined on https://www.consuunt.com/moscow-method/
1. Modules- The software would include different modules and all of them will need designing
2. Control Flow- Each module in the electronic prescribing software will be related to and controlled by other modules. This flow should be effectively controlled. 
3. Data flow- The software will consists of various activities, or pages or segments. Each activity will either send or receive data from other activities. This data flow must also resemble the software design so that the developers can understand it and implement the data flow in the software according to it.
4. Data structures- The data structure that the software will be using is represented in the design of the software. The data structure followed by each module is represented separately even after these modules may be following the same data structures.
5. Algorithms/Flow charts - The algorithms are represented pictorially in the software design through flow charts.
6. User Interfaces- The interfaces of the software at every phase are also defined in the software design. They must to be defined in software design. They resemble how the software would appear to the user at each state.
7. Interface among different modules- This defines how and in what manner the different modules of the software are related to each other. This may be in terms of data control, flow control or may be affected by the action of some other activity indirectly.
Implementation 
The project plan will be put into action at this stage and work towards the deliverables as mentioned in the project document. The project manager will coordinate activities of the various groups and ensure that tasks are initiated at the right time and completed at specified times. Each stage of the project will be managed by the project manager. 




Testing 
       Three stages of testing will be incorporated in the project . They are 
· Component testing – The team members involved in developing the system will test each component independently. Java will be used to do most of the testing
· System testing – The various components of the system will be put together at this stage. Any errors encountered here will be fixed. The aim of this stage is to find out if the system does what it has been designed to do.
· Customer testing – The final stage will involve testing done by the customer ( Swansea Bay University Health Board. A few users will be introduced to the software. These will be doctors , nurses and pharmacists at the three hospitals ( Cefn Coed Hospital , Tonna Hospital and Neath Port Talbot hospital). The product will tested on real patients and outcome analysed. Errors or omissions may be detected at this stage. If the customer’s needs are not met, it will be sent back for redesigning. The aim of this stage is to find out if the product meets the needs of the customer. 
Maintenance
The progress and improvement of the developed Electronic prescription software will be ensured by tracking the use of the software and reviewing its performance. To ensure that the software runs continuously at peak levels Maintenance is necessary. Software patches will be provided to cope with changing needs of Swansea Bay University Health Board. Issues with bugs will also be checked at this stage. Security concerns will all be looked at and addressed. Continues support will be provided to ensure increased functionality. 





















Table showing the various phases and activities of the project  
	Phases and activities 
	1.Preinitiation 
	2.Requirements 
Management 
	3.Design 
	4.Construction 
	5.Testing 
	6.Release 

	
	Project initiation Document 
	Stake holder consultation 
	Software blueprint development
	Content creation 
	Hardware Readiness 
	
User training 

	
	
	Needs 
Analysis 
	Software architecture 
	Security subsystems
	Data migration 
	User acceptance testing 

	
	
	Product Requirement 
Document 
	Site performance Design 
	
	User training materials developed 
	System configuration 



	
	
	
	Hardware Procurement 
	
	Internal testing 
	Installation 

	
	
	
	
	
	
	Go live/ Handover 


 





A Gantt Chart depicting when the various tasks will begin and end. A waterfall model is outlined. [image: ]

The following will be considered as Milestones;
· Statement of work ​
· Interview complete ​
· Requirement sign off ​
· Procure solution ​
· Hardware installation ​
· Software installation ​
· Configuration ​
· Test and go live 

           Below are the Deliverables of the project 
· Electronic prescription software 
· Highlight of Risks and warnings including allergies  
· Remote prescribing 
· Addition of medications to patients medication list
· Removal of unwanted medications from medication list 

        Impact of the project ;

When the electronic prescribing software is eventually rolled out for all authorized users, 
it is expected to have an impact on clinical care. Impact will be monitored by the use of Feedback tools in the form of questionnaires. These will be directed to nurses, doctors and pharmacists who are involved in prescription and administering of medications.  Patient feedback may also be collected to determine waiting time from request of medication to arrival of medications. Number of drug errors relating to prescribing will also be audited and checked .


              Discussion 
The introduction of an electronic prescribing software will boost patient care immediately and in the long term. It will speed up processes in the hospital and ensure patients receive medications promptly. The software will also take away the stress of driving across the health board and stop needless exchanges and excuses doctors come up with to avoid traveling to different sites at night. This will promote good working relationships. Nurses who usually monitor patients who are unwell and panic because the doctor has not prescribed a medication will make a sigh of relief knowing that needed medications will be prescribed swiftly. As mentioned in the justification and review, electronic prescription will reduce the burden of drug errors and reactions arising from that . This will mean patients have less drug incidences to worry about and will have a higher level of confidence in prescribed medications. The prescribing doctor will also be confident in prescribing medications knowing very well that the software will highlight any potential dangers associated with the dose or particular drug.
[bookmark: _GoBack]Apart from these obvious benefits , the introduction of this technology will open doors for new ideas and technology. The presence of an electronic prescribing software may make a case for the introduction of a paperless system in Swansea Bay University health Board. The board still relies on handwritten notes or scanned copies of notes. When this becomes a success, a new conversation will be started on improving other areas. It is also expected that other specialties will learn from the mistakes and successes of this project.
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