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Abstract  

The convergence of big data analytics and health information systems (HIS) has transformed the health care systems. It has so much 
potential to redesign and advance patient care and delivery processes and facilitate better decision-making. Nevertheless, using personal 
health data increases moral issues regarding personal data policy. This review aims to review the literature on handling big data analysis, 
health information systems, and data privacy ethics, focusing on existing trends, challenges, and prospects. This paper discusses the 
strengths of big data in healthcare delivery contexts, the growing function of health information systems, and the paramount role of 
ethical guidelines in addressing PWMI information. The review ends with proposing strategies to improve data privacy while at the 
same time optimizing the benefits of big data analytics in healthcare. 

Keywords: Big Data Analytics, Health Information Systems, Data Privacy, Ethics, Healthcare, Data Security, Electronic 
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Introduction 

Over the last few years, the healthcare industry has been adapting big data analytics and health information 
systems (HIS) to revolutionize how healthcare is delivered and the costs of providing quality patient care. 
Big data is the overwhelming amount of structured and unstructured data that define the scope of analysis 
within an organization. If used in healthcare, big data can help improve patient treatment, control and 
prevention of diseases, and the functioning of associated systems. There are bodies of health information 
like Electronic Health Records (EHRs), Health Information Exchanges (HIEs), and other Health 
Informatics applications that capture and preserve these data for clinicians to make informed decisions and 
deliver patient-centric care. 

However, the many benefits from health data also bring large ethical problems based on data privacy, data 
security, and informed consent. The growth of cloud services and outsourcing of data services from other 
providers compounds such fears (Mohammad et al., 2024a; Mohammad et al., 2023a; Mohammad et al, 
2024b). When healthcare organizations receive more sensitive information, the question of patient 
confidentiality and ethical standards in practice gets complicated. Towards this purpose, this paper will offer 
an exhaustive account of Big Data Analytics and Health Information Systems, specifically referencing data 
privacy ethics in today's advanced Models of Healthcare Delivery Systems. 
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Literature Review 

Big Data Analytics in Healthcare 

Big data analytics plays a crucial role in today's successful development of healthcare. The usability of large 
datasets to discover systemic patterns, view potential developmental trends, and support clinical decisions 
is remarkably beneficial. Different works have indicated how big data can help improve the healthcare 
industry. The same report by HealthIT.gov (2020) reveals that big data in healthcare leads to predictive 
analysis through which health officials can predict diseases, patient care paths, and readmissions. 
Prospective functions enable clinicians to monitor a patient's status in the future and use the received data 
for more precise definitions and outcomes outcomes' selection. 

Big data in healthcare includes data from multiple sources, such as: 

 Electronic Health Records (EHRs): The electronic record of patient health information. 

 Medical Imaging: Imaging test results from MRI scans and X-rays. 

 Genomic Data: Bioinformatics and omics genetic information and molecular information. 

 Wearables and IoT Devices: Data about the patient's health, including the heart rate, blood 
pressure, and activity level at any time. 

Using these varied data sources results in appropriate and comprehensive measures for patient care. 
According to the study conducted by Shick et al. (2019), strategies for early interventions on high-risk 
patients can be developed using predictive analytics middleware, leading to improvement in patient care 
and a decrease in cost. 

Health Information Systems (HIS) 

Health Information Systems (HIS) have a central role in administering the flow of information in the 
healthcare sector. HIS helps introduce effectiveness in acquiring, storing, and processing health information 
so that healthcare providers can access accurate and current patient information. Most HISs are built on 
EHRs, allowing for the exchange of patient data between providers, thus eliminating duplications and 
improving patient care coordination. 

Still, HIS involves some concerns as it consists of complex structures and fragmented systems. A report by 
the Institute of Medicine (IOM) a few months back noted that HIE was currently facing challenges in 
interoperability between different HIS platforms as it was a complex and challenging process, which was 
why it was usually a challenging affair. Additionally, data are often isolated in HIS, which reduces the 
possibilities of big data analytics because healthcare providers do not obtain all the required patient data to 
make effective decisions. 

Data Privacy and Ethical Issues 

Data security and privacy are more important in healthcare in terms of HIS and big data. HIPAA in the 
United States and similar rules in other countries established guidelines for the safeguarding of health 
information. These regulations are not intended to protect patient data from others' access but to ensure 
that providers utilize the data professionally. 

However, big data analytics need to access and sometimes share a large amount of personal health 
information, which is ethically sensitive. Issues of informed consent, data ownership, and the use of 
aggregated health data for other purposes are some of the questions that may cause concerns. Van der 
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Heide et al. (2018) revealed a gap in the policies stakeholders should follow regarding managing and sharing 
patient consent to ascertain their rights fairly. 

However, modern medicine is also accompanied by the problem of AI and machine learning in healthcare. 
AI can help diagnose and come up with valid recommendations for the therapies. Still, it becomes a problem 
because people might not be aware of who made the decisions and why they are being implemented besides 
the fact that it can make decisions based on the bias it has been trained on. Ethics and morality must be 
used while designing and implementing the AI tools to avoid increasing existing and fading the patient's 
autonomy. 

Methods 

 This review adheres to a consistent structure by employing scientific articles from peer-reviewed journals, 
governmental reports, and trade magazines in big data analytics, health information systems, and data 
privacy ethics. The methodology includes: 

o Literature Search: To find articles concerning the query for the period from 2010 to 2023, 
the authors looked for articles in databases including PubMed, Scopus, and Google Scholar. Thus, 
the following keywords were used:" big data analytics in healthcare health information systems data 
privacy in healthcare," e'’" in 'healthcare data management. 

o Inclusion Criteria: Only articles dealing with the integration of HIS and big data in 
healthcare, their effect on patients, and the use and misuse of data privacy were considered. 

o Data Analysis: Based on the trends observed in the literature, features were compiled 
reflecting on the trends, challenges, and opportunities in using big data analytics, the application of 
HIS, and data privacy in the healthcare system. 

Results and Findings 

Big Data Analytics in Healthcare Applications 

Healthcare has perhaps been one of the most impacted areas by big data analytics. The flood of data is 
processed to help make important decisions that factor in the patient's well-being and the organization's 
performance. The various applications of big data analytics include predictive analytics, which encompasses 
operational efficiency, patient outcome improvement, and advanced patient treatment known as personal 
medication. In the subsequent section, we expand on these applications and provide examples to show how 
the healthcare industry has been transformed. 

 

(Ryan & Williams, 2016) 

Predictive Analytics: Early Detection of Diseases and Conditions 
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One of the most popular applications of big data in healthcare is predictive analytics, where true big data is 
used to make predictions about the probability of diseases and health conditions. This application predicts 
patients at risk of developing a single disease before showing symptoms by studying health records, age, 
and other related records. This means screening can afford the healthcare provider time to put measures in 
place and start treatment regimes that prevent the disease from developing to its full potential or even 
occurring. For instance, for chronic diseases, which include diabetes and hypertension, among others, the 
likelihood of the diseases can be determined by using models that will estimate the probability of a disease 
by using characteristics like lifestyle, family history, and genetic data. 

 

(Smith & Davis, 2019) 

One good example of predictive analytics is the ability to identify diabetic patients early. Physicians can 
estimate which people are most likely to develop diabetes based on data like patients' sugar levels, family 
medical histories, and other variables, and then provide counsel and recommendations like diet and exercise 
or preventive medications to help the potential diabetics avoid getting the terrible disease (Liu & Tan, 2018; 
Mohammad et al., 2023b; Al-Hawary et al., 2020; Al-Husban et al., 2023). This early intervention is crucial 
since it allows a client to avoid reaching a stage where they would develop a complication that, in the long 
run, results in expensive and complicated health care needs. 

Patient Outcomes: Helping Clinicians Make Better Clinical Decisions 

Yet another important area where big data analytics plays an important role is result optimization, where 
patient care is utilized as a dataset. Brought together, the various patient records produce information useful 
for a clinician in making decisions about a patient's state. Healthcare providers can use big data to optimize 
clinical trajectories and recommended treatments based on trends and patterns visible in the population. 

For instance, in handling cancer solutions, big data discovers the result of each available cure among various 
patients. Because of the integration of information from previous cases, clinicians are better positioned to 
make the right decisions regarding individual treatment, thereby increasing treatment outcomes. Also, data 
analytics makes it possible to track the progress made by the patient to enable modifications to be made 
immediately in case of a change in circumstances. This leads to better patient care, overall quality of health, 
and better chances of not developing additional health problems. 
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(Mathew & Blanchard, 2017) 

Operational Efficiency: Decreasing Hospitalizations and Wait List Length 

The use of big data also presents a critical contribution towards improving the healthcare system's 
nationality. From the details of the tidal patterns, workload distribution, and the utilization of the limited 
hospital resources, hospitals can interlink their operations, enhance patient turnover rates, and work on the 
waiting list. There is the ability to manage things like scheduling, taking patient details, and resource 
management since healthcare institutions embrace big data analytics as part of their everyday affairs. 

Reducing hospital readmission is one of the many positives of operational improvements through the help 
of big data. Since readmitting patient data can be retrieved, a healthcare provider can easily come across the 
patient who is readmitted frequently because of further complications or follow-up care. It assists healthcare 
organizations in implementing measures to help prevent readmissions, for example, by developing better 
discharge and aftercare services. In the same respect, big data analytics contributes significantly towards 
properly scheduling activities within the hospital. It makes it easy to determine which time is busy and 
which time is slow, hence avoiding overworking of personnel or may be free of congestion. 

However, data-driven operational improvements implemented in healthcare organizations are also useful 
in reducing patient care costs (Kaufman & Nolan, 2019; Al-Nawafah et al., 2022; Alolayyan et al., 2018; 
Eldahamsheh, 2021). This breakdown helps hospitals minimize overhead costs since management and staff 
will make better decisions about staff and structures, equipment, etc. 

Personalized Medicine: Activating Genotypes and Sport-Specific Interventions 

To possibly name one of the biggest revolutions stirred by big data analytics in healthcare, the answer is 
personalized medicine. The ability to input genomic data also improves the accuracy of diagnosis and 
treatments since it aligns the treatments offered to an individual's signature. Advancements in the provision 
for individualized treatment outcomes give healthcare a better way of addressing various conditions due to 
the genetic divergence that is evident in diseases such as cancer. 
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’ 

(Hayes & Sutherland, 2017) 

For example, in oncology, big data analytics is used to look at a patient's profile simultaneously with data 
from previous patients with similar genetic profiles and then prescribe what chemotherapy regimen or 
targeted therapy should be administered. Due to genetic data, medical treatment professionals can pick out 
approaches that have a higher chance of proving effective to a specific patient, eliminating the experimental 
nature of conventional cancer therapy. This way, the personalization of medicine increases the effectiveness 
of therapies and decreases the risk of side effects caused by ineffective therapies due to the patient's 
predispositions. 

In addition, it goes further to consider data other than genes. It considers data from other important aspects 
like lifestyle and environment in developing a medication plan for a patient. After analyzing information 
provided by wearable devices, questionnaires, and medical records, patients receive individual treatment 
that improves their quality of life. 

Key Benefits of Big Data Analytics in Healthcare 

The table below summarizes the key applications of big data analytics in healthcare, highlighting the benefits 
associated with each. It illustrates how big data can transform various aspects of healthcare, from early 
disease detection to personalized treatment strategies. 

Application Benefit Example 

Predictive Analytics Early detection of diseases and conditions Identifying high-risk patients for chronic diseases (e.g., diabetes, 
hypertension) 

Patient Outcomes Improvement in clinical decision-making Enhanced treatment plans based on aggregated data 

Operational 
Efficiency 

Reduced hospital readmissions and wait 
times 

Streamlined patient flow using data-driven insights 

Personalized 
Medicine 

Tailored treatments based on individual 
genetics 

Genetic-based treatment plans for cancer patients 

As shown in the table, big data analytics offers diverse advantages across multiple facets of healthcae, from 
improved decision-making to enhanced operational performance. 

Impact of Health Information Systems on Healthcare Operations 

Health Information Systems (HIS) are vital in improving the functionality of health organizations. The 
graph below illustrates the efficiency ratios of hospitals with fully integrated HISs against those that do not 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5258


Journal of Ecohumanism 

 2024 
Volume: 3, No: 8, pp. 5510 – 5518 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i8.5258  

5516 

 

use such technology to enhance patient care coordination, medication error elimination rates, and 
differential waiting times. 

 

Graph Analysis: 

o Patient Wait Times: The HIS integrated into hospitals allows the management to 
significantly reduce patient waiting times. Since information is shared, processed, and 
scheduled by HIS, it eliminates many waiting times that patients may have to endure. 

o Medication Errors: he decreases medical errors for several reasons, including enhancing 
the availability of patient information, such as spatial patient diagnosis and laboratory results, 
to clinicians at the point of care. This helps in making the right prescriptions for a particular 
patient. 

o Patient Care Coordination: The integrated HIS facilitates collaboration among the client's 
caregivers in that the client's team is always informed of the client, and the care manager helps 
drive efficient care delivery, which means improved health outcomes among the patient 
population. 

 

The graph provided depicts the operating characteristics of various aspects of a hospital, whereby a completely embedded HIS 
has greatly improved the value proposition for patients and the hospital's performance (Barlow & Mackenzie, 2018). 
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Big data is becoming an innovative technology in the healthcare field. It is a powerful tool in helping develop 
ways of researching, handling, and predicting patient care, hospital efficiency, and managerial decision-
making. The uses of big data, ranging from high-risk prediction to medicine, show how the healthcare 
system can be transformed. However, attaining the optimum utilization of Big Data is a challenging task. 
It entails certain technological facilities and ethical fault lines instrumental in acquiring patient information. 

By including patient analytics in healthcare processes and frameworks, healthcare stakeholders could 
improve the quality of care offered and intended, personalization, and efficiency. Still, it is important to 
note that hospitals and other related healthcare facilities must not lose their concern for interoperability, 
patient information security, and attention to big data technologies. This will also help the healthcare sector 
to utilize the full potential of big data analytics without violating the rights and privacy of patients (Barlow 
& Mackenzie, 2018; Alzyoud et al., 2024; Mohammad et al., 2022; Rahamneh et al., 2023). 

Discussion 

According to the analysis of the above assumed literature, the combination of big data and health 
information systems could greatly improve healthcare. Big data has many solutions that healthcare providers 
can use to make good decisions that can lead to improved health outcomes and low healthcare costs. Ethical 
issues over big data analysis, including data security and privacy, are still prohibitive. 

Being acknowledged as data subjects, citizens sustain paramount data protection concerns, especially 
regarding health data collection, storage, and sharing. The invasive use of cloud storage and third-party 
services creates the risk of targeting the data important for patient treatment (Hayes & Sutherland, 2017; 
Al-Azzam et al., 2023; Al-Shormana et al., 2022; Al-E'wesat et al., 2024). Hospitals and other healthcare 
institutions must integrate strong security features and have ethical standards for using personal data. 

In addition, using AI in healthcare has advantages and drawbacks. Despite a demonstrable potential to 
increase diagnostic quality and accuracy of recommendation, it has opened up many issues of opacity, 
unfairness, and accountability. Healthcare organizations must also adopt the use of AI responsibly to 
develop responsible AI, promote patients' rights, and promote fairness. 

Conclusion 

The merging of big data analysis and health information technology systems is an important process 
towards health care enhancement. However, ethical issues must be considered when analyzing data privacy 
and security in healthcare. This means that although the opportunities of big data to help improve patient 
care must be realized, patient information must also be safeguarded and used properly. Since big data 
analytics will increase healthcare outcomes, it is clear that ethical standards, comprehensive reporting, and 
high levels of safety will reduce patient privacy risks. 

Recommendations 

o Strengthen Data Privacy Regulations: This research calls on policymakers to revise data 
privacy laws to mitigate the risk inherent to big data in the health sector. 

o Improve Interoperability: It is recommended that further steps be taken to integrate health 
information systems through data sharing. 

Promote Ethical AI Development: Overall, healthcare organizations should set standards for the proper 
and ethical application of AI tools by ensuring their fairness and independence from biatools'  
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