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ARTICLE INFO ABSTRACT

Received: 13 Nov 2024 An integration of blockchain in the healthcare industry, has become a game changer that alters

the means of managing, sharing and securing medical data. A new paradigm for hospital

collaboration based on blockchain is considered in this research, which takes into account

Accepted: 08 Jan 2025 blockchain’s ability to simplify operations, secure data, and better care patients. The
decentralized nature of blockchain makes it an ideal mechanism to assist in the management of
electronic health records (EHRs) by securing sensitive patient information in a decentralized
manner and enable authorized healthcare providers to access the information in real time. In
hospitals smart contracts allow us to automate processes, reduce the administrative overhead
and improve the transparency in collaborative care paradigms. Additionally, the paper studies
the beneficial impact of blockchain on enabling more effective communication between
hospitals, minimizing errors, and facilitating smooth sharing of the patient’s medical history
across healthcare providers. In this paper, by qualitative and quantitative analysis, the benefits
and encounters of blockchain acceptance in healthcare systems are evaluated and finally, a
complete frame of blockchain implementation in healthcare systems is suggested. The results
indicate that, even though blockchain has potential to greatly enhance hospital collaboration, its
actual deployment is stymied by technical, regulatory, and organizational barriers. Ultimately,
blockchain can transform healthcare delivery by offering a basis for improved, more secure, and
more collaborative hospital networks.
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INTRODUCTION

Digital transformation in the healthcare sector is on the rise and has not gone unnoticed by the industry; it is become
more interested in the transformation to improve efficiency, enhance patient outcome, and safeguard data from
cyberattack. Blockchain is one of the furthermost capable technologies propelling this change, a decentralized, and
secure digital ledger system that could change how healthcare providers partner, exchange information and handle
their patients' data. Transparency, immutability, and security— the three important advantages of blockchain make
it a perfect fit to solve many problems, including the issues about electronic health records (EHRs), patient privacy,
and inter hospital collaboration in healthcare.

As systems become increasing more complex with multiple stakeholders such as hospitals, clinics, insurance
companies, and pharma companies involved in healthcare, so also does the need for sharing information become
more difficult. Many of the legacy systems are fragmented, containing siloed database and disparate access to patient
information which results in delayed care, medical errors and inefficient delivery of care. Given its ability to produce
a single, immutable record of transactions that can be accessed in real-time by authorized parties, blockchain can
reduce these barriers quite substantially and in turn help hospitals to collaborate much better.
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In this research, we discover the capacity of blockchain technology as a new paradigm for hospitals to collaborate.
This research explores how blockchain could be used securely to share patient data, automate admin processes
through smart contracts and overall increase efficiency of the hospital network. In addition, the article points to major
technological, regulatory, and organizational challenges in blockchain adoption as well as provides a roadmap to
integrating blockchain into hospital systems.

By being introduced into healthcare systems, blockchain will help not only to improve coordination of patient care,
but also to ensure it’s accuracy, timeliness, and integrity by being threatened from unlawful admittance. The focus of
this research is to observe how hospitals can use blockchain to promote collaboration, eliminate operational
inefficiencies, and foster a secure environment when dealing with patient data, and consequently build the
foundations of a linked and open healthcare world.

LITERATURE REVIEW

There are large capacities of sensitive data as well as documents handled by the healthcare business and due to this
fact the sector has strict restrictions that spread over; e.g. Health Insurance Portability and Accountability Act of 1996
(HIPAA). As we mentioned before, the storage of such documents in a central database causes problem of
interoperability and security. So patients traveling for specialised care at a hospital town or across the world ('medical
tourism') may lead problems sharing private patient information. Because of incompatible IT interfaces, verification
and data dispensation for all parties involved (and all the subsequent generation of new records, updating of
communication procedures with doctors, apprising of different medical health records etc.) is time, and resource
consuming; and the widespread disruptions that are frequently incurred when every patient sees a different
professional (Mettler, 2016).

Since this is an issue, Gem Health Network (Mettler, 2016) built a shared network architecture using Ethereum
Blockchain Technology. The Gem Health Network permits the same healthcare information to be available to all
healthcare practitioners in order to overcome the limits of centralized storage. The most up to date treatment data is
accessible in real time, to authorised users and the medical records and information is current and transparent
(Mettler, 2016).

This will reduce the potential for medical errors offered by out of date information and health problems associated
with them (Mettler, 2016). It is reported that Estonian startup Guardtime provides a blockchain powered healthcare
platform which is reported to have partnered with the Baltic nation. Using this technology, people, healthcare
professionals and health insurance corporations can recover all medical procedures achieved in Estonia. As per
Mettler (2016), this illustrated that the above stated blockchain technology would be useful.

According to Shae and Tsai (2017), the clinical trials and the precision medicine architecture run on blockchain
platform are referred to as Trial and Precision Medicine (Trial and Precision Medicine). However, as with any new
system, there are several advantages as well to this (the suggested system); the system is proposed to uphold a much
more reliable version of data integrity in Clinical Trial data, which would not be in a circumstance where researchers
in trials would misreport their results. In particular, the accuracy of data analytics running in the clinical trial data is
improved by the blockchain paradigm and they are made public for scrutiny.

And another good thing is that it would enable peer verifiable clinical studies on the blockchain. Data owners would
be able to test and evaluate data by their peers without losing control of their data at all. The attempt of this system
architecture is in two difficulties of the clinical trial data procedure: Data sharing as well as trust cooperation, and
Peer verified data truthfulness. It is proposed that the use of the blockchain architecture offer ascribed data access as
well as confirmed anonymous identity privacy (Shae and Tsai, 2017).

To process regulatory and legal questions about collecting, storage, and sharing of the patient information, the
structure proposes to use a decentralised stage. Moreover, patient will be able to control their data instead of a third
party and also everyone will be informed of who have access to their data. Following Shae and Tsai (2017) there are
four necessary system components that need to be included in the blockchain architecture, otherwise, not able to
meet the conventional blockchain design. Shae and Tsai (2017) indicates that the Trial and Precision Medicine
architecture is executed in the built decentralized blockchain system with the dispersed ledger, messaging procedure,
smart agreement, resistant of effort or stake agreement mechanism. One of the suggestions from researchers Shae
and Tsai (2017) of the four extensions of the blockchain architecture were a new paradigm for distributed and parallel
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computing over the blockchain, as well as the management of data sharing, application demonstrable unidentified
identities, and blockchain data storage.

Blockchain technology has the possible to increase security of healthcare data, improve interoperability, and protect
patient privacy yet there is little research into how to incorporate and take advantage of it among different healthcare
systems internationally. Amongst most recent such specific use cases (such as medical records sharing or clinical trial
data integrity), Mettler (2016) and Shae and Tsai (2017), however, do not directly address how to scale blockchain
solutions for diverse, large, and complex healthcare networks. In addition, the healthcare legislation and data
protection vary between different locations so there is not enough learning on the organisational, legal and regulatory
challenges that could hinder the request of blockchain in healthcare. There’s still a number of unanswered questions
in regards to patients’ happiness, healthcare costs and efficiency of the system.

Objectives of the study

e To evaluate the potential of blockchain technology in enhancing hospital collaboration and data security.
e To analyze the impact of blockchain on the interoperability of healthcare systems.
e To assess the effectiveness of blockchain in improving the accuracy and transparency of medical records.

Hypothesis

Ho (Null Hypothesis): Blockchain technology does not have a significant impact on improving the accuracy and
transparency of medical records.

Hi1 (Alternative Hypothesis): Blockchain technology has a significant positive impact on improving the accuracy and
transparency of medical records.

RESEARCH METHODOLOGY

In this present study, the process of research study is quantitative and it aimed at evaluating the capability of
blockchain technology to improve the accuracy and transparency of medical records. Data will be collected from
healthcare professionals in the form of doctors, nurses and administrators who have had or are aware of the
blockchain implementation in the healthcare settings by using a survey method. Likert scale questions will be
included in the survey to measure, among other things, perceptions of accuracy, transparency, and efficiency of
medical record management both before and after the adoption of blockchain technology. Secondary data will also
be collected from the case studies of hospitals and healthcare systems which have successfully implemented and
integrated blockchain in managing medical records. The collected data will be analyzed using statistical techniques
like paired t test and regression analysis to find out whether there were significant improvements when it comes to
the accuracy and the transparency of medical data record. In addition, the study will investigate potential
implementation barriers such as technical, regulatory, and organizational ones. The results will help establishments
and planners understand the practical benefits and limitations of blockchain technology in healthcare systems.

DATA ANALYSIS AND DISCUSSION

Table 1 — Descriptive statistics

. Standard .. . N
Variable Mean| Deviation Minimum|Maximum,| (Respondents)
Perception of Accuracy o llos L -
Improvement 43 7 5 5
Perception of Transparency
Improvement 445 /065 ! 5 225
Overall Effectiveness 4.38 ||0.72 1 5 225

Table 1 shows the descriptive statistics on the impact that blockchain technology would have on the electronic medical
records as perceived by the respondents.
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Accuracy Improvement Perception: Since the mean score obtained was 4.32, it can therefore be concluded that there
is a noteworthy constructive impact of blockchain on improving the precision of medical records. The high variability
of the responses—explained by a standard deviation of 0.78—indicates that, while there is a general consensus on
blockchain’s effectiveness in this area, opinions are moderate varied. These minimum and maximum values (1 and 5
respectively) demonstrate that while there was diversity of opinion, people were not particularly equivocal (on the
other spectrum some were wholly opposed (1) and some fully in support (5) as to whether accuracy improved).

The mean score of 4.45 indicates even stronger faith among the audience that blockchain technology contributes to
the enhancement of the level of transparency of the medical records (Perception of Transparency Improvement).
However, with the standard deviation of 0.65 being quite low, most of the respondents seem to think in similar terms
regarding how blockchain can facilitate better transparency. Meanwhile, the wide ranging opinions are again
captured through the minimum and maximum values (1 and 5) with a handful of respondents being not that sure
regarding blockchain’s prospect in this regard.

On the Effectiveness, the mean is 4.38 and the respondents generally agree that blockchain technology is effective in
improving the accuracy and transparency of medical records. The moderate level of agreement of 0.72 leads to some
variability in the responses and most, however, see this favorably. The values of 1 and 5 demonstrate the variety of
responses but the pattern of responses is positive towards the ability of blockchain to support trust in the supply
chain.

Overall, the data indicates that most people believe blockchain technology to be a powerful way of increasing the
accuracy and transparency of medical records, with varying levels of response. The relatively high mean values of
each variable suggest a strong agreement with potential benefits of blockchain in healthcare.

Table 2: Paired Samples t-test Results

Paired Samples Mean Difference||Standard Deviation|jt-value|/df |p-value
Perception of Accuracy Before - After 0.45 0.80 5.10 224{|0.000
Perception of Transparency Before - After{|0.55 0.70 6.50 224{|0.000

From the table 2, the results clearly reveal a significant positive impact of blockchain technology to improve the
accuracy as well as transparency of medical records. They all are presented in a paired samples t-test.

Perception of Accuracy Before - After:

e The value of 0.45 on the mean difference shows that after the application of blockchain technology
respondents on mean rated medical records about 0.45 points higher.

e The standard deviation of 0.80 shows moderate variability in the respondents' views on the accuracy
improvement.

e 5.10 and p-value of 0.000 of the t-value lead us to conclude that the difference of perceptions of accuracy
before and after blockchain is statistically significant. Since the p value is much less than the significance
threshold of 0.05, we reject the null hypothesis and accept the alternative hypothesis and conclude that
having blockchain technology is positively significant in improving accuracy of medical records.

Perception of Transparency Before - After:

e The mean difference of 0.55 implies that the perception of transparency after blockchain implementation
was slightly more improved than the perception of accuracy, receiving 0.55 points higher in the perception
of transparency.

e The response having a standard deviation of 0.70 indicates little variation in responses, that is, a large
number of the respondents concurred that there was improvement in the transparency.

e  With a t-value of 6.50 and p-value of 0.000, the above result also shows that the transmission of medical
records using blockchain leads to a statistically significant improvement in transparency of medical records.
If p value is less than 0.05, we reject the null hypothesis and conclude that blockchain technology does have
a significant positive effect on increasing the transparency.
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Statistically significant positive results are observed in both perception of accuracy, as well as perception of
transparency, after the deployment of blockchain technology. Such findings convincingly support the alternative
hypothesis (H1) that blockchain technology is a reliable means of improving the accuracy and transparency of
medical records and therefore a good solution to the issue of efficient data management in the health sector.

CONCLUSION

The determination of this study was to evaluate the consequence of introducing blockchain technology to enhance
medical records thus enhance the accuracy and transparency, hypothesized that it would have a major positive effect.
According to the results from the paired samples t test, it was evident that blockchain technology has a positive impact
on both accuracy and transparency of medical records.

Findings from implementing blockchain at the point of treatment demonstrated that respondents were able to
measure a significant increase — related to the accuracy of medical records (mean difference= 0.45) and transparency
(mean difference = 0.55). These two improvements were statistically significant (p values less than the threshold of
0.05) which confirms the capability of blockchain to improve healthcare data quality.

Finally, the study points out the potential of blockchain in dealing with existing challenges faced by the healthcare
systems such in relationships of data security, data interoperability and patient privacy. Blockchain provides an
answer to the issues of centralized storage of data and fragmented systems by so long as a decentralized,
unchallengeable and translucent infrastructure to manage medical records.

However, the study states that the optimistic effect of blockchain in relations of accuracy and transparency is
straightforward, although it also admits that forming a system to accept blockchain completely deals with unified
healthcare system. However the barriers are technical hurdles, regulatory compliance issues, and organizational
challenges: all of which need to be overcome for ubiquitous adoption.

Finally, this study shows that blockchain technology will definitely improve how medical records are managed and
contribute positively toward accuracy, transparency, and collaboration. Further research and real life
implementation attempts must focus on removing the hurdles in the path for adopting the full advantages of
blockchain in global healthcare systems.
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