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Abstract. This study examined the digital transformation of electronic health systems (EHRS),
their benefits in health practice, and the challenges that arise. Based on the results of literature
analysis, statistics and empirical surveys, the role of EHR systems in enhancing patient safety,
supporting clinical decisions, and reducing medical malpractice has been analyzed. The results
showed the need for integration, cybersecurity and compliance with regulatory requirements
to improve the efficiency of systems.
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Introduction. In the context of the rapid development of digital transformation and
Information Technology in modern medical and health systems, electronic health systems
(EHRS) provide the opportunity to store, manage and share patient data in a complete, fast and
reliable form. Compared to traditional paper records, EHR systems are important not only in
digitizing data, but also in supporting their analysis, automation, and clinical decision-making
processes. Therefore, the introduction of EHR systems and increasing their effectiveness is an
urgent issue for health institutions today.
The primary function of EHR systems is to enable physicians, nurses and other medical
professionals to rapidly and accurately analyze their historical and current medical condition
by storing patient data in a single, integrated and digital form. This process plays a major role
in reducing clinical malpractice, improving treatment efficiency, and Ensuring Patient Safety.
At the same time, difficulties such as Inter-system integration, data security and privacy, as
well as the fulfillment of the requirements established by regulatory documents are also
observed.
In recent years, research around the world has shown that the collection and analysis of patient
data using EHR systems significantly optimizes clinical decision-making processes. For
example, studies carried out in the United States, Europe and Asian countries have provided
evidence that doctors and medical personnel have increased the quality of medical services as
a result of the use of the EHR system, individualization of treatment methods, and increased
effectiveness of epidemiological analysis. At the same time, it is emphasized that technological
innovations — solutions such as artificial intelligence, machine learning, blockchain and cloud
computing-are needed for the effective functioning of the system.
Major challenges facing the introduction of EHR systems include integration issues, data
security, and privacy of personal data. The lack of uniform standards-based information sharing
between different systems, the risk of cyberattacks, and the complexity of regulatory
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documents are cited as limiting factors in the global application of EHR systems. Therefore, it
IS important to strengthen cooperation between health institutions, IT specialists and regulatory
bodies, develop unified standards and apply modern safety measures.

In this article, the role of electronic health systems in clinical practice, their advantages and
emerging limitations are analyzed in a wide range. The main goal of the study is to improve
the effectiveness of EHR systems in health processes, strengthen inter — system integration and
identify existing difficulties in ensuring data security, as well as develop practical
recommendations for their elimination in the future.

In addition, quantitative and qualitative methods were used as research methodology, and the
technical, operational and user aspects of EHR systems were studied in detail through surveys,
interviews, literature analysis and statistics. Through this approach, the relationship between
the benefits of the system and existing difficulties was identified and fully analyzed based on
their impact on clinical efficacy and user satisfaction.

In general, electronic health systems have become a decisive factor in the modernization of
health systems not only through the digitization of data, but also through their effective
management and analysis. Therefore, through this study, it is aimed to further highlight the
place of EHR systems in practice, offer solutions to the prospects for their development and
the limitations that arise. In the future, global modernization of Health Systems is expected by
increasing the efficiency of these systems, with a special focus on integration and safety issues.
Methodology. This research is based on a joint methodology and focuses on the in-depth study
of the effectiveness, integration, security and user experience of EHR systems through
quantitative and qualitative approaches. The main purpose of the study:

e ldentifying the benefits and emerging limitations EHR systems bring in the healthcare
sector,

e Development of practical recommendations for further improvement of systems.

2. Data Collection Methods

2.1. Literature Analysis:

e Sources: scientific articles, conference materials, government regulatory documents
and international standards published in the last 10 years (Google Scholar, PubMed,
Web of Science, government portals).

e Approach e selected literature was analyzed on the basis of topics covering aspects of
EHR systems such as technological development, integration, security and user
satisfaction.

2.2. Surveys and interviews:
Polls:

e participants: 100 health workers (doctors, nurses, administrative staff) and 50 IT
professionals.

e Instrument: a questionnaire containing closed questions and open questions compiled
on the Likert scale.

e objective: measure the issues of user experience, system performance, security, level
of integration and compliance with norms.

Face-to-face interviews:

O approach: conducted in a semi-structured interview method, the feedback and feedback of
the participants were recorded.

O objective: to further enrich the statistical indicators in the survey results and identify the
practical problems of the system and the needs of users.
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2.3. Stats:
. Sources: statistics provided by state and international health organizations (e.g.
EHR system implementation indicators, user satisfaction statistics).
. Analysis: statistics are processed using correlation, t-testing, and regression

analysis to determine system efficiency and safety performance.

3. Sample Selection
Selected countries and institutions:

 As examples of research, health care institutions actively applying EHR systems from the
United States, Europe and Asia were selected.
Participants Selection Criteria:

* Active use of EHR system for at least 2 years.

* Active participation in the system introduction or technical support process.

* Have sufficient knowledge of user experience, system efficiency and security issues.
4. Measurements and instruments
4.1. Questionnaires:

. Questionnaires are structured to assess measurements such as user experience,
system efficiency, security, integration level, and normative compliance
. There are closed and open questions for each section, with the Likert scale (1 —

very low to 5 — Very High) applied.
4.2. Interview Guides:

. Half-Structured Interview Questions are aimed at identifying technical aspects
of the system, user opinions and practical problems.
. Interviews were recorded and later transcribed.
4.3. Statistical Programs:
. Data analysis was carried out using SPSS, R and Excel programs.
. Methods of descriptive statistics, inferential analysis (correlation, t-test,

regression) and graphical visualization were applied.
5. Data Analysis Methods
5.1. Quantitative Analysis:

. Survey results were processed using descriptive statistics (mean, standard
deviation) and inferential analysis methods.
. Correlation and regression analysis have revealed the relationship between

EHR system efficiency and safety factors.

5.2. Qualitative Analysis:
. Information from interviews and open question answers was encoded by a
thematic analysis method.
. The main topics were separated and their impact on the integration, security and
user experience of EHR systems was determined.
. The coding process was carried out by two independent evaluators, and the
results were compared.

6. Reliability and Ethics

6.1. Reliability:
. The reliability of questionnaires and interview manuals was checked through
Cronbach's alpha coefficient.
. Reliability of instruments was confirmed by the re-measurement (re-test)
method.
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6.2. Ethical Issues:

. Written consent was obtained to participate in the study
. The personal data of the participants was kept secret and anonymized.
. Research ethics rules and local laws were followed.

This methodology section covers all aspects of research aimed at the comprehensive study of
the effectiveness, integration and security factors of EHR systems

Discussions. From the analysis of the results, it became possible to understand that the benefits
of EHR systems are of great importance in improving patient care and optimizing clinical
decision-making processes.However, Inter-system integration and security issues can have a
negative impact on efficiency.lt is important to strengthen cyber security, introduce unified
global standards and increase trust in the system among users.Artificial intelligence in the
future, through the introduction of advanced technologies such as blockchain and cloud
technologies, it is being discovered that it is possible to further improve the efficiency of EHR
systems.

The results of the analysis will serve as the basis for further research on the more effective
organization of systems, strengthening privacy and security requirements.

Conclusion. Based on the results of this study and analyzes, the following conclusions can be
drawn:

1.Advantages of EHR systems: the study has proven that electronic health systems allow
clinicians, nurses and other medical personnel to significantly optimize clinical decision-
making processes by storing patient data in a single and digital form. Aspects such as quick
access to data, error reduction, and the creation of a comprehensive database for medical
research increase the efficiency of the system.

2.Integration and interoperability issues: ensuring integration between different technological
and regulatory systems is an urgent issue for the large-scale application of EHR systems. The
results of the study showed that the development of unified standards and efficient inter-system
exchange protocols play an important role in ensuring that systems are applied at a global level.
3.Cybersecurity and privacy: data security, privacy of personal data, and Prevention of
cyberattacks are some of the main challenges facing the introduction of EHR systems. The
results of the study show that with the help of modern security measures and technological
solutions, it is necessary to eliminate these problems, increase the reliability of the system.
4.Regulatory and regulatory compliance: State and international regulatory documents, as well
as regulatory requirements, are an important factor in the effective functioning of EHR
systems. Normative differences and complexities identified during the study require further
steps to integrate systems on a single platform at a global level.

5.Future prospects and technological innovation: the application of advanced solutions such as
artificial intelligence, machine learning, blockchain and cloud technologies to further improve
the efficiency of EHR systems is considered a promising path. It was noted that with these
technologies it is possible to analyze data, develop individual treatment plans and strengthen
cybersecurity.

6.Practical recommendations and further research: based on the results of the study, the
following recommendations can be given:

. Streamlining integration processes: developing unified standards and
strengthening inter-system communications.
. Cybersecurity measures: the introduction of advanced technologies to ensure

privacy and protect against cyber attacks.

15|Page



Western European Journal of Medicine and Medical
**** Science
%v Volume 3, Issue 01, January 2025
https://westerneuropeanstudies.com/index.php/3
ISSN (E): 2942-1918 Open Access| Peer Reviewed

E88 This article/work is licensed under CC Attribution-Non-Commercial 4.0

e Work on regulatory documents: ensuring the global application of systems through the
Coordination of state and international normatives.

o Integration of advanced technologies: improving system efficiency by applying
artificial intelligence and blockchain technologies to EHR systems.

In conclusion, electronic health systems play a decisive role in the implementation of
revolutionary changes in the field of Medicine. They are an important factor in not only
digitizing patient data, but also optimizing clinical decision-making processes, reducing errors,
and laying the groundwork for research. At the same time, it is possible to overcome existing
difficulties on integration, security and regulatory issues, further increase the effectiveness of
EHR systems with the help of further scientific research and technological innovation. It is
expected that by implementing and constantly updating these systems in a wide range of areas,
it will be possible to improve the quality of health systems and ensure patient safety.
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