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System design (healthcare)
Data sources: In healthcare, quality measurement and reporting are critical for ensuring effective, efficient, and equitable care (national library of medicine, 2017). However, the data I will be using will include, patient ID, appointment date, wait time, age, gender, and the type of service. By using a combination of these data sources, healthcare organisations can obtain a more comprehensive, accurate, and actionable understanding of care quality, improving patient outcomes and optimising healthcare delivery. The data was obtained from a list of patients who have been referred by their GP for specialist treatment in one of the following areas: general practice, dermatology, cardiology, and neurology. By having a way to easily assess the trends and patterns within the patient waiting times, it may be possible with this Business intelligence system to establish where changes could be made as business intelligence tools offer the ability to provide real-time data on patient wait times, which is crucial for hospital staff to monitor and assess the flow of patients as it happens (Bold BI 2024), or alternatively, the real-time insights provided by a BI tool can also highlight areas where additional outsourcing may be required to manage patient flow more efficiently (KMS 2024). 

ETL processes: The ETL (Extract, Transform, Load) process plays a critical role in healthcare by consolidating and preparing vast amounts of data for analysis (Andrieiev,2024). This data is essential for improving patient care, operational efficiency, and compliance with healthcare regulations (Experian 2024). However, healthcare data is complex and diverse, presenting a variety of challenges that must be addressed to ensure the ETL process is efficient and effective (Krylov 2024). According to (Abramov 2024) overcoming these challenges requires careful planning, the right tools, existing systems, and continuous improvement in data management practices. 
For this BI system, the following elements were considered:
Extract: I used Microsoft Excel extraction functions to break down combined data in a single cell into more manageable pieces. This not only made the data easier to read and analyse but also allowed me to organise more efficiently. When would you use it? You would use the EXTRACT function when you need to work with specific parts such as, date and time analysis, data formatting and date-based filtering (High touch 2025).
Transform: I used the transform function to restructure the data in a way that made it easier to analyse. This allowed me to create cleaner, more structured datasets that were better suited for generating insights and making comparisons. Why would you use this? The transform function processes the data accurate and integral data that can be combined. By transforming the data, you can save time, reduce errors, and ensure that you are working with the most relevant and accurate information (Bigelow 2024).
Load: I used the load function to import data from various sources into my working environment, like excel or a database, so I could analyse it. By using load, I am also able to gather all the data in one place, making it easier to organize, process, and analyse without having to manually enter information. Why would you use this? Load combines the transformed data in a database where it can be processed. This makes the analysis process smoother and more reliable, enabling you to focus on drawing insights and making informed decisions rather than spending time on data entry (Biglow 2024). 

OLAP operations: a potentially powerful tool for managing the complexities of health care environments is online analytical processing (OLAP). This system allows managers, healthcare providers, and researchers to access and analyse data in real-time, enabling them to make informed decisions quickly. (Gordon, 2008). By allowing users to examine patterns and trends related to patient flow, resource usage, and overall operations, OLAP can provide valuable insights that help improve decision making. 
The difficulties or limitations of using OLAP in the context of healthcare data for the proposed BI system stem from several factors. One of the main challenges is the complexity and structure of healthcare data. Healthcare information involves many dimensions such as patient demographics, medical histories, treatment plans, and outcomes, which can make it difficult to organize data properly for OLAP systems. If the data is not structed in a way that is compatible with OLAP models, it can hider effective analysis (Naseem 2024)

BI needs for business: for the business intelligence system, I have created a excel spreadsheet with pivot tables and charts, which look to analyse some of the key elements that need to be understood to establish where attention is required. Data dashboards are an essential tool for summarising and presenting various related data sets in a clear and easy digestible format. They allow users to quickly gain insights from complex information by displaying key metrics and performance indicators in one place. Dashboards often use common visualisation tools such as graphs, charts, and tables (Tableau 2025). I have also created a dashboard for all charts put together to establish a centralised location for all information to be easily displayed and read. Dashboards are a great tool to include because they provide a concise, visual representation of complex data, making it easier to understand and act on important insights quickly. In any field, including healthcare, dashboards enable users to see key metrics and trends immediately, helping them to make informed decisions in real-time (Helminski 2022). 

Selection of BI and data mining tools: Why is the current approach/data being used were there any others considered which were decided against? The current approach of data being used meets specific goals, such as improving decision making, efficiency, or insight generation in healthcare. Other approaches of data were considered but there were several reasons why I did not choose other approaches. Using data from third party systems might introduce issues with data consistency, integration, or privacy concerns, especially in a regulated environment like healthcare. There are many other methods that I did consider using but ruled out due to factors. 

Data security: I have patient IDs in my data collection for security reasons. By using patients IDs it is a critical aspect of protecting patient privacy and ensuring data security. Only people who need the information, like doctors or administrative staff, are allowed access, this is then usually controlled through strict login systems which should always require authentication. The only reason I used patients IDs and not their name is just to simply protect their safety. 







Excel implementation and data analysis
link to excel: https://uowtsd-my.sharepoint.com/:x:/r/personal/2317249_student_uwtsd_ac_uk/Documents/data.xlsx?d=wcb094e79c27b47fd9ea63ab6036493cb&csf=1&web=1&e=uXbec1

data analysis:
service by gender: bar graph represents the distribution of patients by gender for a certain service category in the NHS. This analysis helps identify the gender demographics of the patients who utilise this service, which is important for focused health care planning and resource allocation. 








Service by age: this bar graph I produced visualises the distribution of health care used by patients according on age group. Analysing this data allows us to determine the age demographics of patients who use numerous services, which provides valuable information for healthcare planning and resource allocation. Identifying trends in service use across age groups allows healthcare providers to better personalise their services to match the unique demands of each demography.




Wait time by service type: this pie chart I produced depicts the distribution of wait times across service types, offering information about how long people frequently wait for various healthcare services. Understanding these wait times is critical for detecting bottlenecks, optimising patient flow, and providing a better overall patient experience. 


Appointments by service type: this line graph I created presents the distribution of appointments across various service types, highlighting the proportion of patients accessing different services. By analysing these patterns, we can gain better insight into the demand for healthcare services and better understanding patient preferences or trends in. healthcare usage. 




Critical Evaluation

Analyse the effectiveness of the proposed BI system in providing strategic business insights, identifying potential challenges and limitations.
What have you found: I have found that the proposed business intelligence system has enormous potential for improving decision making, operational efficiency, and financial performance in healthcare. By providing real time insights, predictive analytics, and the ability to monitor key metrics, the system could help healthcare providers make more informed, data-driven decisions. This could lead to improved patient outcome and better resource management. 
what has it told you: the analysis of the proposed business intelligence system has highlighted both potential benefits and challenges. It tells me that the systems success hinges on careful implementation and ongoing maintenance to ensure it delivers accurate, timely insights that improve both operational and patient care outcomes. 
why is this good? This is good because it provides a clear and balanced understanding of the proposed BI system, outlining both potential benefits and challenges that could impact its effectiveness. It also sets the stage for proactively addressing any issues before they become significant roadblocks, ensuring the system delivers on its promise of improving healthcare operations and decision making. This balanced approach makes the analysis actionable, helping to ensure the systems success in the long term. 
What would you like to include, moving forward: Include a wider range of data points such as, lifestyle data, treatment details, and patient feedback. By doing this I would create a more comprehensive view of healthcare operations. This would then enhance the BI systems ability to deliver practical insights that can improve care quality. The more varied and detailed the data is the more accurate and tailored the analysis will be, leading to more effective interventions and better-informed decisions.

Scalability  
what is scalability? Scalability is about how well a system or process can grow and adapt to handle increasing demands over time, whether that is more users, data, or workload. In the context of technology and business, it focuses on ensuring that a system can efficiently manage growth without losing performance, requiring costly changes, or facing bottlenecks. Whether it is adding more data, users, or services, a scalability system can adjust to these demands seamlessly, ensuring continued efficiency and effectiveness as the business operations expand (Digital Adoption 2024). 
could it handle more information? Personally, I think my BI system could handle more information, it does not include too much information, but I could Definitely add a lot more and it would handle all information given.

Adaptability – adaptability refers to the ability of a system, process, organization, or individual to adjust or change in response to new conditions, challenges, or environments. In other words, it is about being flexible and capable of evolving to meet new demands or to cope with unexpected situations (indeed 2023). 
In the context of technology and business systems, adaptability is crucial because it allows systems to stay relevant and effective as external conditions, market needs, or internal requirements evolve. It ensures that the system can handle change smoothly without requiring a complete overhaul or causing significant disruption (Theseira 2024). 

Future intelligence- the integration of future technologies into a business intelligence system could significantly transform how data is handled, reducing the need for human input and addressing familiar challenges such as human error and duplication of efforts (Dang 2023).
Removing human involvement in data entry and processing not only improves accuracy but also eliminates the risk of duplicated efforts. When data is manually inputted from different departments or systems, there is often a risk of duplication, whether it is entering the same patient data multiple times or repeating tasks across various teams (Jesse 2024).

When discussing the ethical implications of data usage, particularly in the context of a business intelligence system in healthcare or even other sensitive industries, its essential to examine the potential risks, challenges, and safeguards that need to be in place to ensure that data is handled responsibly (Thorne 2024)
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Female	Cardiology	Dermatology	General Practice	Neurology	Orthopedics	94	110	101	103	90	Male	Cardiology	Dermatology	General Practice	Neurology	Orthopedics	107	102	100	113	84	Other	Cardiology	Dermatology	General Practice	Neurology	Orthopedics	108	107	95	102	84	



Total




Total	Cardiology	Dermatology	General Practice	Neurology	Orthopedics	309	319	296	318	258	



Total




Total	Cardiology	Dermatology	General Practice	Neurology	Orthopedics	14406	14689	13736	14382	11802	

