HiLL

PUBLISHING

Journal of Humanities, Arts and Social Science, 2026, 10(5), 538-542
https://www.hillpublisher.com/Journals/jhass/

ISSN Online: 2576-0548

ISSN Print: 2576-0556

Big Data Integration in the NHS: Benefits,
Challenges, and Ethical Considerations

Xianghan Yao

Faculty of Engineering Sciences, UCL School of Management, University College London, London, WCIE 6AE, UK.

How to cite this paper: Xianghan Yao.
(2026) Big Data Integration in the NHS:
Benefits, Challenges, and Ethical Consider-
ations. Journal of Humanities, Arts and So-
cial Science, 10(5), 538-542.

DOI: 10.26855/jhass.2026.05.005

Received: March 28, 2026
Accepted: April 23,2026
Published: May 25, 2026

“Corresponding author: Xianghan Yao,
Faculty of Engineering Sciences, UCL
School of Management, University College
London, London, WCIE 6AE, UK.

© 2026 by the author(s).

This article is an open access article
distributed under the terms and conditions of
the Creative ~Commons  Attribution-
NonCommercial-NoDerivatives (CC BY-
NC-ND) license, which permits non-
commercial use, distribution, and
reproduction in any medium, provided the
original work is properly cited and is not
modified or adapted.
https://creativecommons.org/licenses/by-
nc-nd/4.0/

1. Introduction

Abstract

This paper explores the integration of big data in the National Health Service (NHS)
of the United Kingdom and analyzes its positive impacts and inherent challenges
from multiple perspectives. The article reviews the application background and de-
velopment process of big data in this healthcare system, explains how data analysis
improves patient prognosis through personalized diagnosis and treatment, and uti-
lizes predictive models and resource optimization to enhance the operational effi-
ciency of the institution. However, the implementation of big data in the medical
field has also raised many ethical and legal issues, including the risk of data privacy
leakage, information security vulnerabilities, and the strict compliance require-
ments brought by the General Data Protection Regulation (GDPR). Additionally,
the imbalance of power among various stakeholders and algorithmic biases has fur-
ther complicated the complexity of medical data ethical governance. By comparing
the big data application models of the NHS with those of commercial entities such
as Google and Qantas Airways, the article reveals the differences in industry appli-
cations: the medical industry is oriented towards public interests and data ethics,
while the commercial sector focuses more on operational efficiency and user expe-
rience optimization. Furthermore, the article also reflects on the researcher’s own
bias in position - influenced by privacy protection concepts and the background of
the medical industry, the discussion tends to emphasize various risks associated
with the application of big data. The research concludes that although big data has
created significant value for the modern medical industry, the NHS must adopt a
balanced development strategy, taking into account ethical norms and technological
advantages, to ensure the safe, fair, and sustainable development of medical ser-
vices in the digital age.
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Big data in the modern digital era has emerged as a force of transformation in Information Systems (IS) in terms of
how organizations collect, analyze, and then use information. The ability to process vast amounts of data provides an
organization with informed decision-making, enhanced operational efficiency, and personalized services. Integration
of big data into IS is most critical in sectors like healthcare, where big data analytics can lead to a marked improve-
ment in patient outcomes and resource management (Chen et al., 2012).

This essay argues for the incorporation of big data into the National Health Service, considering both the benefits
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and challenges. This essay provides an overview of the NHS and its use of big data; benefits in the area of improved
outcomes for patients and operational efficiencies; some of the challenges faced with respect to data privacy and
compliance with legal standards like GDPR; further, it discusses stakeholder relationships with the ethical implica-
tions for the use of big data within healthcare. The essay also reflects personal biases with regard to the information
problem and ends with a synthesis of the main arguments made.

2. Rationale for the Case Study

The National Health Service (NHS) has been the case study in this essay for many reasons, such as the fact that the
organization is one of the leading health providers in the UK, and its whole concept has heavily relied on big data in
trying to deliver its service elements better. The NHS works within a fairly formidable environment where data
analytics integrations are urgently needed due to a diverse healthcare population. Since it is one of the largest publicly
funded health services in the world, its case presents both the different challenges and opportunities that big data
presents in healthcare settings (Lawrence & Bradley, 2018). Its commitment toward improving patient outcomes
through information-driven decisions makes it rather compelling to explore.

The relevance of the NHS within big data and Information Systems is, therefore, unmistakable. With the rapidly
increasing health data from electronic health records, wearable devices, and patient interactions, it becomes evident
that the potential benefits that the NHS may harness are in improving the healthcare provided and operational effi-
ciencies (Khanra et al., 2020). Big data analytics can help the NHS in identifying trends, predicting patients’ needs,
and designing services to meet those needs. For example, predictive modeling will help forecast hospital admissions
to ensure proper resource allocation that reduces waiting times (Patel, 2023).

3. Overview of the NHS and Big Data

In the UK, the National Health Service is one publicly funded health care, formed in 1948 in the form of comprehen-
sive health services for all citizens, irrespective of their class (Nuffield Trust, 2020). In turn, the NHS is an enormous
employer in the country. It is responsible for furnishing health care services that cover everything from general prac-
titioner services to specialized hospital care, and it is supposed to do so with equity because of the diverse health
requirements of the population, whose needs have increasingly become complicated given elements such as an aging
demography and rising chronic diseases (NHS England, 2023).

With that said, in the past years, the NHS has recognized big data’s huge role in health service improvement. The
large volume of structured and unstructured data emanating from different sources, like electronic health records,
monitoring of patients, and also health apps, is basically defined as big data. Big data analytics are the core focus of
the NHS; that is, extracting such rich insights which will feed clinical decision-making, further ensuring quality
patient care along with improvement in operational efficiencies (Khanra et al., 2020). For example, predictive ana-
lytics is used to anticipate the number of patients who will be admitted to a hospital, allowing the hospitals to better
distribute their resources and minimize wait times (Batko & Slezak, 2022).

Big data enhances public health work through population trends analysis and identification of outbreaks. Such was
the application of big data by the NHS in analyzing infection rates, distributing vaccinations, and judging the success
rate of the general public health response during the COVID-19 pandemic (NHS England Digital, 2022). By inte-
grating data from different healthcare providers and public health sources, the NHS can adopt a more proactive ap-
proach to healthcare that ultimately leads to better patient outcomes and management of resources. As the NHS
continues to evolve, embracing big data will be essential in overcoming the challenges that characterize modern
healthcare delivery and in ensuring that services remain responsive to the needs of the population.

4. Advantages of Big Data Fusion Applications
4.1 Optimizing Patient Treatment Outcomes

After applying big data analysis technology to the National Health Service in the UK, based on electronic health
records, a large amount of medical data can be integrated, significantly improving the quality of healthcare in the UK.
This big data analysis technology can analyze the treatment behaviors of medical staff and summarize the decision-
making patterns of treatment. For example, when applied to patients at high risk of chronic diseases, it can accurately
predict the development trend of patients’ conditions and take preventive medical intervention measures in advance,
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achieving the effect of preventing the deterioration of patients’ conditions.

The research by Aulakhman, Aziz Fatih, and Hamam (2022) shows that big data analysis technology can provide
a real-time reference basis and evidence-based treatment suggestions for clinical diagnosis and treatment, signifi-
cantly improving the rehabilitation effect of patients. At the same time, in the National Health Service of the UK,
medical staff can conveniently conduct personalized diagnosis and treatment based on the results of big data analysis
and the individual conditions of patients, and formulate exclusive treatment plans, which not only improve the treat-
ment effect but also enhance the overall satisfaction of patients with medical services.

4.2 Enhancing the Operational Efficiency of Medical Institutions

Big data analysis has a significant promoting effect on improving the internal operational efficiency of medical in-
stitutions. For example, predictive big data analysis can help medical institutions determine the number of admitted
patients and the general disease situation in the coming period. Thus, medical institutions can reasonably plan their
internal medical resources, including human resources and material resources, in advance, to respond appropriately.
This forward-looking operation model can shorten the waiting time for patients, reduce the problem of insufficient
medical resources, and alleviate the work pressure on medical staff (Patel, 2023). The report released by Deloitte in
2022 indicates that the operational efficiency of medical institutions using big data analysis has increased by approx-
imately 12%, which proves that data-driven decision-making plays an important role in medical resource manage-
ment. In addition, predictive analysis can optimize the management of medical material reserves, achieve reasonable
reserves of materials, and avoid excessive procurement resulting in resource waste and financial loss.

5. Challenges and Ethical Considerations
5.1 Data Privacy and Security

Sensitive health data handling presents immense challenges in privacy and security issues. The digitization of health
records is exposing patient data to breaches and unauthorized access. A single data breach may expose millions to
identity theft and discrimination, which might affect vulnerable populations most (Chiruvella & Guddati, 2021).
These, when misplaced, have ethical implications in the sense that they might cause a breakdown of confidence in
healthcare systems and further create a disincentive for people to seek healthcare services. Furthermore, advanced
technologies, including artificial intelligence, introduce other challenges with respect to data privacy, such as algo-
rithms that may inadvertently perpetuate biases or misuse sensitive information (Gerke et al., 2020).

5.2 Compliance with Legal Standards

Legal standards like the General Data Protection Regulation (GDPR) form a critical aspect of the processing of patient
data within health organizations. The GDPR provides rigid standards on the collection, processing, and storage of
data, especially concerning informed consent and rights to data access and erasure. Ethics in Data Collection (Jayan,
2024). Because some non-compliances may incur severe fines and penalties, compliance is essential in this regard
for safeguarding patients’ rights and public confidence. Besides that, health providers should follow different national
and international requirements, making data exchange and collaboration internationally cumbersome.

5.3 Stakeholder Relationships

Power dynamics also show a critical role in terms of data access implications. Generally, policymakers and health
organizations hold considerable power over issues of data collection, utilization, and sharing. As a result, disparities
have been recorded in the levels of care, especially among marginalized populations who may not have a voice in
decision-making processes that define their health data (Gerke et al., 2020). Equitable access to data and building
relationships among stakeholders will help develop integrity in practices and improve patient care.

6. Comprehensive Review from Different Research Perspectives

The National Health Service of the United Kingdom has applied big data analysis technology to patient diagnosis
and public health services, significantly improving the overall medical service level of the country. While enterprises
such as Google and Qantas Airlines can enhance the efficiency of their internal operations by using big data analysis
technology, thereby improving the customer experience. For instance, through big data analysis technology, Google
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has significantly improved the accuracy of delivering advertisements to target audiences; Qantas Airlines, by lever-
aging big data analysis technology, more accurately predicted passengers’ consumption preferences and then opti-
mized flight schedules, thereby enhancing the company’s operational efficiency and customer satisfaction. However,
regarding the application value of big data analysis technology, there are different viewpoints for different industries.
Supporters believe that big data analysis technology has a promoting effect on the development of all industries,
while opponents argue that if the application of big data analysis technology is improper, it is very likely to cause
problems such as data abuse, privacy leakage, and algorithm bias, which may have adverse effects on certain groups.
This is a major issue that cannot be ignored. Thus, although the application prospects of big data analysis technology
are very broad and have great potential, in the actual application process in different industries, some practical prob-
lems and ethical risks will be encountered.

7. Personal Positionality and Bias

Reflecting on my own biases relating to big data and health care, I would say I perceive big data through skepticism:
a great deal of doubt. I am mostly skeptical because my concerns range from privacy and security of sensitive health
data to fear of misuse of health information. My background in healthcare has ingrained in me a strong belief in
patient confidentiality and ethical data handling, which might cause me to lean more toward emphasizing risks over
benefits when it comes to big data. These biases may influence my analysis to probably have partial vision in inter-
preting data-driven health initiatives. I would dwell on, for example, ethical implications for the integration of big
data, such as incidents of data breach and biases within algorithms, rather than appreciate the resultant benefits these
innovations have on improvements in patients’ outcomes and operational efficiencies. This will narrow any balanced
perspective on the use of big data in health, a multifaceted environment that includes pros and cons.

Such biases can only be overcome by the confrontation of different standpoints, but also by considering empirical
evidence for pros and cons, and ethical dilemmas introduced by big data in healthcare. It is a position that allows me
to make sure that my analysis is comprehensive and reflects complexities in this evolving field.

8. Conclusion

This paper has explored the big data integration imperative in the National Health Service in relation to its major
benefits, challenges, and ethical issues. The NHS strategy with regard to big data has resulted in better patient out-
comes through more personalized care and increased operational efficiency by leveraging predictive analytics. This
also extends to the discussion on ethical issues that are bound with sensitive health data and data privacy, ensuring
data protection in accordance with existing relevant legislation like the General Data Protection Regulation. Similarly,
in the context of relationships within stakeholder groups of healthcare providers, patients, and policymakers, issues
of access and use of data represented complicated, even problematic, power dynamics. The practices of the NHS
compared with those of organizations such as Google and Qantas highlighted that although the possible benefits of
big data may be huge, ethical challenges in some sectors are considered greater than in others. In the case of the NHS,
patient care and data handling ethically will override, while other organizations have a tendency to sometimes base
decisions on operational efficiency or profit, which can put in question privacy and consent.

The adoption of big data can certainly become significant for the modern evolving NHS; big data might help public
health concerns, optimize resources, and bring value to patient care. Going forward, a balanced approach that gives
equal weight to ethical considerations with the benefits of big data will be required so that people can have confidence
and the health systems remain responsive to the needs of the population. The ramifications of integrating big data go
farther than just immediate benefits and into the future of how healthcare is extended in an increasingly data-driven
world.
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