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Abstract

Background: The health of individuals and organizations in healthcare is impacted by digital transformation. Wearable technology, virtual reality,
and the Internet of Things have played a role in changing healthcare organizations and how they operate. Patients and their families will now have
a wider array of healthcare options and a more thoughtful experience, ushering in a new era of healthcare focused on the patient.

Methods: This article seeks to examine the shifts occurring in the health sector as a result of digital transformation. A systematic bibliographic
review is conducted for this goal, using PubMed, Scopus, Science Direct, and Cinahl databases spanning from 2015 to 2024. Our methodology,
influenced by Wester and Watson’s approach, categorizes related articles using a concept-focused method and an improvised classification
system to determine the types of categories used to depict literature subjects.

Results: In response to growing challenges, the health and care system must ensure it has the necessary skills, leadership, and culture to fully
leverage the benefits of digitalization.

Conclusions: Embracing digital transformation in healthcare is more than just a technological update; it represents a significant change with
the power to transform patient care and operational effectiveness. As we progress through the digital era, it will be essential to adopt these
advancements in order to create a health system that is more attentive, effective, and focused on the needs of patients, while also acknowledging
possible obstacles and advantages that come with this change in technology.
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Abbreviations: DT: Digital transformation; ICT: Information and Communication Technologies; HC: HealthCare; PHR: Personal Health Record;
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Introduction
and introduce new services and products to the marketplace.

Digital transformation (DT) encompasses all the alterations The trend of DT implementation influences multiple domains of

a company makes to leverage emerging technologies, digital
platforms, and the internet. It is a continual process that presents
chances for companies, yet demands the appropriate infrastructure
and training. This involves the integration of digital technologies
in companies and their effects on society. Technologies like digital
platforms, cloud computing, the Internet of Things, artificial
intelligence, and blockchain technology contribute to digital
transformation. Fields like agriculture, transportation, energy,
financial services, telecommunications, industry, and healthcare
are experiencing considerable effects, transforming people’s lives.
Nowadays, DT technologies can optimize production methods, The integration of digital transformation in healthcare is
minimize emissions and waste, boost business competitiveness, becoming ever more essential. A comprehensive review of all

business research, including strategy and marketing, as well as
information systems, greatly shaping the business environment.
One sector significantly impacted by DT is healthcare (HC),
encompassing all services provided by healthcare professionals
aimed at preserving physical and mental well-being. HC, along
with DT’s digital transformation, generates fresh business
prospects and inventive business frameworks to tackle challenges
in healthcare, value generation, and concerns associated with the
aging population, among other issues [1,2].
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existing academic literature regarding the use of DT in healthcare,
encompassing books, journals, theses, and conferences, revealed
significant research interest in this area over the past twenty
years, emphasizing that digital transformation in healthcare has
become an irreversible process. Nevertheless, this study has
primarily concentrated on the technology, neglecting to address
the associated effects produced. Examining DT from a worldwide
viewpoint would be beneficial to comprehensively grasp all
involved parties, including patients, hospitals, pharmaceutical
firms, and public authorities, who leverage technology to generate
value in enhancing care quality. Most research concerning DT and
healthcare frequently overlooks the viewpoints of stakeholders,
even while acknowledging their importance [3-5].

Considering all this information, the research question of this
article is: In what ways can digital transformation be executed
in healthcare to transform patient care and improve operational
effectiveness? This inquiry seeks to investigate optimal strategies
and practices for utilizing digital technologies in healthcare,
emphasizing how these advancements can enhance patient
outcomes, optimize healthcare operations, and tackle the unique
challenges encountered by different stakeholders. This article
seeks to offer insights on the beneficial use of technology in
healthcare by examining how digital tools can enhance efficiency
while primarily focusing on improving the quality of care provided.

Methods
Purpose of the study

This article’s purpose is to explain the advantages of digital
transformation be executed in healthcare to transform patient
care and improve operational effectiveness. At present, there
is a shortage of conceptual frameworks that address patient
involvement with these technologies. Thus, the purpose of this
paper is to lay the groundwork for a conceptual framework to be
used in upcoming studies.

Material and Analysis

The study utilized literature on digital transformation be
executed in healthcare to transform patient care. The validation
and qualification of the publications’ methodologies were
determined by how closely they corresponded with the subject
matter. The review of literature used certain databases and digital
journals, among other sources: Scopus, PubMed, Elsevier Direct,
Medline, EBSCO, CINAHL, PsycINFO and Web of Science. Sources
of information were found through keyword-based searches in
such databases, online repositories and digital libraries, while
considering the publication date, author and the article type. The
literature chosen consisted of research articles deemed important
for addressing the research inquiries raised in this study.

Results
The Importance of Digital Transformation in Healthcare

Digital transformation in healthcare is necessary to adapt the
system to the modern demands of the digital age. The healthcare

sector has faced significant challenges such as inefficient resource
management, increased public expenditure and poor-quality
services. These problems require radical changes to improve
the quality of care and increase the efficiency of the system. The
renewal process that has been underway in recent years aims
to simplify health services and create infrastructure that meets
the existing needs of citizens, while improving the cost-quality
ratio. The European Commission defines e-health as the use of
Information and Communication Technologies (ICT) in healthcare
products, services and management. This implementation
implies organizational reforms and the development of new skills
to enhance the health, efficiency and productivity of citizens.
Digital health is related to the interaction between patients and
healthcare professionals, the exchange of data between different
institutions, and communication between patients and healthcare
professionals. In medicine, the application of digital health focuses
on personal care, which is critical for therapeutic, diagnostic or
preventive procedures, and requires the delivery of medical,
health or social services in new ways [6-8].

Digital transformation does not alter the connection between
the patient and the health system (including nurses, doctors, etc.),
but modifies how health care is provided. This encompasses both
the execution of medical procedures (like via telemedicine) and
the arrangement of associated services. It is generally recognized
that digital technology provides numerous benefits, including
efficiency, transparency, flexibility, and cost savings. These
attributes position digital health as a reliable approach to mitigate
issues and inefficiencies within the system, while enhancing
citizen involvement [6,9].

Digital health provides efficiency and cost savings, minimizing
resource utilization for both healthcare providers and citizen-
users. Higher productivity is attained by minimizing medical
errors, removing unnecessary treatments, shortening waiting
lists, lowering the necessity for citizen travel, and streamlining
access to patient information. Moreover, employing electronic
records minimizes or removes the necessity for paper, resulting
in reduced costs and enhanced service quality. Although the clear
opportunity for savings exists, realizing these advantages will not
be swift, as considerable investment in technical infrastructure
and ICT systems is necessary. Moreover, large-scale educational
initiatives are necessary to foster a technological culture among
health professionals and the public. Additionally, digital health
offers transparency, enabling all actions to be monitored and
documented, allowing individuals to see who has viewed their
medical information and when. It is also adaptable, enabling use
across various devices like computers, tablets, and smartphones,
and can be enhanced to accommodate increasing demands by
boosting computing power, bandwidth, storage, and servers
[10,11].

In summary, digital transformation in healthcare is essential
for enhancing care quality and system efficiency, presenting the
chance for a more contemporary, effective, and patient-focused
method to health [6].
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Benefits for Patients Arising from Digitalization of Healthcare

Digital innovation offers notable advantages to the lives of
citizens, which can be outlined as follows:

i Awareness and participation in medical health:
Gaining access to medical information is now quicker and more
engaging than it was a few years back. People, regardless of
being unwell or well, frequently look for information regarding
different facets of their health and desire to participate actively in
the decision-making concerning their own health as well as that
of their family members. This aids in decreasing the information
gap between doctor and patient, and the quick access to tailored
information facilitates interaction with other patients and doctors,
enhancing the quality of care [12].

ii. Reducing travel: eHealth facilitates the provision of
information and services, including sickness certificates and
prescriptions, without requiring physical travel. This conserves
time and is especially advantageous for individuals who lack
convenient access to these services. Using electronic devices
and tools to monitor health from home enhances life quality and
decreases the necessity for hospital stays [13].

iii. Simplifying access to data: Establishing digital patient
records consolidates all essential medical data, lowering the
chances of medical mistakes and enhancing patient safety. Medical
errors may be minimized through effective data management,
lowering the chances of negative events and the necessity for
unnecessary medical consultations. Encouraging open data and
enhancing the flow of information among regions simplifies
access to patients’ medical records, even if they are situated in
various areas [14].

All these benefits demonstrate the importance of ICT in
healthcare, with its increasing focus on citizens. The EU’s 2020
strategy aimed to provide European citizens with secure and
easy access to their medical data and the widespread adoption of
telemedicine services. This change of perspective focuses on the
needs and demands of citizens, with the aim of improving their
health and quality of life [15].

Improving Operational Efficiency in Healthcare

Cutting-edge technologies offer a variety of tools that can
improve operational efficiency within the healthcare sector.
DT is revolutionizing healthcare and enhancing operational
effectiveness, resulting in notable decreases in health treatments
and improved support procedures in hospitals. The former
pertains to the treatment and care of patients, which encompasses
therapy, diagnosis, surgical procedures. The
encompasses all administrative back-office activities that assist in
delivering care, including financial operations, equipment upkeep,
and drug management [16]. Telemedicine allows, for example, to
provide specialized advice to all citizens without having to leave
their homes. Still, it reduces administrative costs by allowing
appointment scheduling through an app [17].

and latter
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Electronic Health Records (EHRs) have a lot of data: medical
history, demographics, medications and lab test results, allergies,
medical images, vital signs, personal statistics like billing details,
weight and age. The information stored in the system must be a
precise representation of the patient’s current state. They offer the
ability to access a full medical history without manually looking
through past records, avoiding the chance of locating outdated
or duplicated records, and simplifying the search for important
diagnostic information [18].

Al and machine learning technologies have been implemented
to optimize administrative and management processes in the
healthcare sector. Al systems can reduce the burden on clinicians
by automating processes such as billing and coding. Consequently,
healthcare professionals on patient treatment,
resulting in enhanced efficiency, reduced errors, and ultimately,
savings for medical institutions. Employing Al in administrative
roles improves resource distribution and optimizes hospital
functioning. It is essential for hospitals to boost competitiveness,
elevate care quality, and reduce expenses [19].

can focus

To sum up, advancements in technology like digital tools
and systems, the utilization of scientific data for patient-focused
care, and the emphasis on leadership skills and succession will
shape the future of healthcare management. As changes in the
healthcare system continue, healthcare managers need to be
flexible, dynamic, proactive and innovative to better address
emerging challenges and opportunities [20].

Strengthening Accessibility and Equality in Healthcare

In the USA, one of the most developed and technologically
advanced countries in the world, it is estimated that at least
21 million people do not have access to electronic devices.
Unsurprisingly, in other countries, especially developing countries
or countries with an ageing population, the numbers and
percentages of citizens without access to technological devices
are even higher. Moreover, in areas such as rural or mountainous
regions, internet access is often limited or non-existent due to
inadequate signal coverage [21].

Even if access to the internet and electronic devices were
widely available, equal use of digital health by all patients would
not be ensured due to technology illiteracy and limited literacy
in new digital technologies. Differential economic situation of
citizens, which hinders the possibility of fair access to mentors,
educational materials and monitoring on new technologies [22].

Subsequently, the convergence of restricted entry to
technological innovation and electronic digital illiteracy extremely
restricts patients from taking advantage of a few possibilities
involving digital well-being. This holds especially true in minority
populations, seniors and rural residents. And with widespread
technological illiteracy, people in underprivileged communities
are exceedingly susceptible when it comes to safeguarding their
personal and medical data. They vulnerable to hacking or other
crimes like impersonation [23,24]. A study discovered that people
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with poor technical skills and limited education often do not
make full use of health apps, causing them to stop using them
before completion. These people are unhappy with the health
applications they must utilize [25,26].

Ensuring equal opportunities for individuals to access digital
health services requires working together with various parties,
ideally representing every country. It is essential to make sure that
technological education is available to all individuals, regardless of
where they are located. At the same time, global organizations and
governments must ensure that funding is available for all patients
to access reliable internet and technology [27].

Examples 0f Innovative Health Technologies

Technology has revolutionized the field of healthcare by
enhancing the way illnesses are diagnosed and treated. The
incorporation of technology in healthcare has introduced fresh
capabilities and tools that are altering how doctors handle data
and provide services to patients. Innovative technologies such as
Big Data, 5G, blockchain, and telemedicine are revolutionizing the
healthcare industry [28].

Big data in health

The term “Big Data in healthcare” refers to large amounts of
data collected automatically and periodically, stored electronically
and used again to improve the performance of the healthcare
system. Big Data has revolutionized the management, analysis
and use of data and healthcare is no exception. Healthcare
professionals can leverage this data by significantly reducing
treatment costs, preventing duplication and increasing overall
quality of life. The main challenge for companies is to turn their
data into strategic resources. This means that the effectiveness of
the use of Big Data in healthcare depends, and on how the data
is integrated and communicated to patients and physicians. The
data comes from the patient, including diagnoses, treatment
procedures, test results, as well as from external sources such as
social media, mobile devices and mobile health apps [29].

On the one hand, the use of Big Data offers the possibility
of providing personalized medical care. On the other hand, the
overall management of healthcare systems can be made more
efficient. The biggest opportunities are identified in the transition
from reactive to predictive and proactive healthcare. With data
analysis, we can examine the cause-and-effect relationships
between various variables describing the patient’s vital functions,
thus helping to prevent disease exacerbation. This allows for
more timely and appropriate care, reducing healthcare costs
and moving from a ‘reactive’ to a ‘predictive’ approach [30]. The
“reactive” approach focuses on treatment after the first symptoms
are already visible, with fragmented data and unintegrated IT
systems. In contrast, the “predictive” approach we are pursuing
will allow for the prediction of diseases without the appearance
of symptoms [31].

In addition, the use of bulk data in healthcare is commonly
found in so-called data aggregation systems, such as Personal

Health Record (PHR), Electronic Medical Records (EMR), EHR. The
key difference between EHR and EMR is interoperability: the EMR
connects to a single healthcare system, while the EHR aggregates
and delivers data from multiple systems to create a single patient-
centered record. The main goal of electronic health records (EHRs)
is to provide and analyze large volumes of diverse, and extract
useful information through decision-making and analytical tools.
The main advantages of EHR systems include:

i. Provide complete and accurate information, with
automatic management of patient data.

ii. Direct access to patients’ medical records from digital
data transformation.

iii. Improve diagnosis, minimizing medical errors.
iv. Facilitating healthcare by supporting decision making.
V. Reduce costs by minimizing the use of paper documents.

Of interest is the Personal Health Record (PHR), which is an
electronic record that remains under the control of the citizen
and can include data from various sources, with the possibility of
customization and sharing. New digital ICT technologies enable
the processing of huge volumes of data, but it is essential that
healthcare processes and systems know how to manage them in a
reliable and intelligent way [31-33].

The Potential of 5G

The fifth generation of mobile networks, or 5G, is expected
to have a significant impact on the use and accessibility of
healthcare services for doctors and patients in the near future.
This technology aims to increase the efficiency and flexibility of
network applications through higher data transmission speeds. In
the healthcare sector, the impact of 5G is expected to be significant.
According to studies by Swedish multinational Ericsson, in 2026
healthcare providers could benefit from revenue opportunities of
$76 billion due to the transformation that 5G will bring about [34].

This technology will enhance the ability to
telemedicine services and remote medical visits by adding sensors
and virtual reality systems to teleconferences. According to a study
by PwC (2020), which refers to the so-called ‘Internet Tactile’, this
technology will enable interaction between humans and cyber-
physical systems, creating the feeling of being physically close.
For example, the tactile Internet could allow a doctor to perform
a procedure on a patient in another location, with the movements
being instantly recreated by computerized equipment. Remote
monitoring through wearable devices, 5G networks and data
analytics is considered part of the “Internet of the Body”, where
the human body transmits data through digital tools [35].

support

Despite the advantages of the new generation of mobile
networks, there are significant challenges that need to be
addressed. The digitization of services and documents in the
healthcare sector offers many opportunities, but also raises
issues of security and privacy. The main issues relate to security
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and privacy, as digital interactions generate large amounts of
data that can reveal sensitive information about individuals’
health. It is critical for healthcare companies to adhere to the
technical and administrative requirements of EU Regulation
2016/679 (GDPR) to avoid risks of data breaches and loss [36].
E-Health must be ready to address the problems related to data
security and privacy. Ensuring security is essential to protect
personal data: security refers to the infrastructure that prevents
unauthorized access, while privacy refers to the protection of
sensitive personal information. EU Regulation 2016/679 on
personal data processing and privacy, which came into force in
2018, highlights the importance of its implementation in the
healthcare sector due to the management of sensitive data and the
risk of leakage [37,38].

Blockchain in Healthcare

A blockchain is a distributed digital ledger, public or private,
in which transactions or data are linked in interconnected blocks,
making them almost immutable and unquestionable by all nodes
in the network. The revolutionary aspect of this technology is
the ability to create and manage a database where information,
generated through transactions, is recorded in a way that allows
it to be monitored without modification. This technology does not
require intermediaries, as the blockchain network provides access
to the distributed register of transactions to all participants. In the
healthcare sector, blockchain could be used to verify a patient’s
digitalidentity, track prescriptions and the frequency of medication
use by patients, as well as ensure the correct application of medical
devices and treatment protocols. In addition, smart contracts can
monitor information provided by medical devices, ensuring their
proper functioning [39].

However, blockchain technology achieves better results when
there is a variety of information sources, trust in the validity of
transactions, removal of intermediaries and a common consensus
on the security of the system. As with the internet, the blockchain
benefits from an increase in the number of its users. Nevertheless,
personal information must be handled with care, especially in the
healthcare sector, where privacy is paramount. Blockchain offers
significant advantages, such as immutability and transparency,
which help reduce the risk of data theft. In addition, blockchain
automation can reduce administrative complexity and improve
healthcare efficiency. Examples of the application of blockchain
technology in healthcare include [40]:

i. Entering prescriptions for medicines into a distributed
system where pharmacists are automatically updated without the
need for paper prescriptions.

ii. Automation of the supply chain for traceability of
medicines, ensuring the origin of medicines and preventing
counterfeit medicines.

iii. The adoption of blockchain to manage electronic medical
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records, allowing patients to control their data and transfer it
wherever needed, even internationally.

Telemedicine

As has been repeatedly highlighted in this article, telemedicine
and remote monitoring practices are some of the most advanced
tools offered by technology in the health sector, offering the
advantage of saving significant financial resources in the public
health sector. Telemedicine can be described as the ability to deliver
healthcare through new technologies, mainly ICT, even when the
doctor or other healthcare professional and the patient are in
remote areas. It involves the transmission of information and data
of a medical nature, such as text, sound, images or other necessary
formats, for the prevention, diagnosis, treatment and continuous
monitoring of patients. This new way is not intended to replace
traditional health services, but to offer a tool that strengthens the
relationship between patient and health professional. It can be
used for various purposes in the health sector, such as [41,42]:

i. Secondary prevention: Providing health services for
diseases that have not yet manifested themselves.

ii. Diagnosis: An evaluation of a patient’s symptoms to
understand their disease or pathology.

iii. Treatment: Provision of therapeutic services.

iv. Rehabilitation: providing rehabilitation care at home for
patients who need it.

V. Continuous monitoring: Monitoring the health status of
patients.

It should be noted that healthcare organizations are
increasingly moving towards a virtual care environment following
the COVID-19 pandemic. The use of telemedicine has increased, as
has remote patient support and monitoring. In this sense, the new
coronavirus acts as a catalyst for innovations already underway
[43].

Healthcare is changing rapidly due to new technologies such
as Big Data, 5G, Blockchain and telemedicine. These changes
are helping doctors and health systems reduce costs and make
it easier for all citizens to access healthcare services. But the
problem arises when these new technologies are used many
times, and that is in personal data protection. Going into the
digital era means that healthcare needs to adapt accordingly.
Healthcare professionals must be provided with strict rules
to keep information safe, systems monitored for functionality
and knowledge given more understanding of new technologies.
More importantly, by continuously studying the impact of new
technologies on healthcare and implementing changes accordingly
we can fortify that these newer tools are employed as they should
be used ensuring all inhabitants have a good health in our heavily
technology-oriented world.
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Improving Patient
Transformation

Experience Through Digital

Digital transformation is transforming how patients use
healthcare systems and fundamentally changing it to a more
interactive, personalized experience. Digital transformation in
the healthcare space isn’t just a behind-the-scenes technological
facelift. This is a transformation that does not only stem from the
care of patients, but which also offers more security and makes
healthcare even better ecosystem. However, the advent of digital
technologies (including Electronic Health Records/Telemedicine/
Al/IoT) have also brought broad benefits necessitating a
transformation in how care is delivered and experienced [44].

DT has led to an enormous advance in patient care, but
it is individualized, available and whole. Technologies like
telemedicine allow patients to receive care from anywhere, giving
them far more access and breaking down geographical barriers
that make healthcare less integrated. An informed, up-to-date and
cross-provider coordinated look at a patient’s medical history is
also enabled now by EHRs. Unlocking this knowledge requires
artificial intelligence and machine learning algorithms to comb
through mountains of data, providing the insights necessary for
accurate diagnosis with precise treatment plans - utilizing no less
than a precision medicine approach that tailors care based on
an individual’s genetics as well as lifestyle & environment [45].
Furthermore, IoT devices and wearable technology allow real-
time monitoring of the health condition of a patient 24/7 which
can help to detect problems early on in order for fine-tuning
interventions or care plans to provide better treatment.

Itis indeed digital technologies that are essential to protecting
patient safety. With EHRs, there is a lower risk of errors since it
makes sure that healthcare providers have quick access to accurate
and complete information about their patients. Al-supported tools
aid in improved disease diagnosis, earlier detection of adverse
events prior to onset and decreased risk for complications.
The digital platforms also enable safe and secure packaging
of telemedicine services, which means the need for physically
visiting hospitals can be avoided thereby reducing the exposure
to possible hospital acquired infections. Continuous monitoring
provided by IoMT devices also improves patient safety, as it allows
for the timely detection of any changes in condition that can be
addressed [46].

Through digital transformation, the efficiency of healthcare
operations has become drastically better. Artificial Intelligence
(Al) and digital systems: Al-driven automation of administration
tasks would help reduce burden on healthcare staff so that they
have more time for patients. EHRs streamline documentation
and make patient information more readily available to improve
communication between clinicians in different settings. Al-based
algorithms also help in resource management, such as scheduling
patient meetings and occupancy of hospital beds that lead to
efficient use of healthcare resources. Digital enables the scale of

telemedicine service delivery, reaching larger patient populations
without needing a lot more infrastructure [47].

Personalized Medicine and Tailored Treatments

The digital transformation of science and society is occurring
everywhere, reignited by the COVID-19 pandemic at an almost
unprecedented speed. There is an equally urgent need for digital
reform in diagnostics and personalized medicine. Historically,
personalized or precision medicine initiatives have not been
equipped to seamlessly capture patient experiences and clinical
outcomes at scale in real-world contexts [48]. But the rapid
development of these traditional technologies, as well as wearable
smart sensors, wireless connectivity, artificial intelligence (Al),
and the Internet of Medical Things (IoMT) is key to transforming
how personalized medicine research will be conducted. In addition
to facilitating systems research, digital reform has the potential to
move personalized medicine and some areas of systems science
progress in additional directions [49]:

i. Real Time Deep Phenotype Analysis: The detailed
phenotype analysis, together with patient-reported outcomes
(Pro’s) provides accurate health monitoring.

ii. High Throughput Study of Omics and In-depth Phenotype
Differences: Comprehensive omics
detailed phenotyping assess biological functioning to promote
personalized medicine,

studies combined with

iii. The Integration between Epigenetic Mechanisms-
Genetics-Proteomic-Metabolic-Homologies should provide a
comprehensive picture regarding the underlining susceptibility/
protective mechanisms involved in disease pathophysiology
that will eventually lead us into development new intervention
strategies.

iv. Digital Clinical Trials: Deployment of digital clinical trials
lead to real-time data collection and analysis of the treatment
strategies with high precision & effectiveness.

Increasing Patient Participation and Self-Management

Digital tools empower patients to take an active role in
their healthcare. Mobile apps and web-based platforms provide
access to medical information, appointment scheduling and
direct communication with healthcare providers. This increased
participation leads to better health outcomes and higher patient
satisfaction [41]. Self-management support programs are based on
a complex sequence of outcomes. The creators of these programs
expect to change patients’ behavior, increasing their self-efficacy
and knowledge. Improved behavior is expected to lead to better
disease control, which in turn will lead to better patient outcomes,
reducing the use of healthcare services, particularly preventive
emergency room visits and hospital admissions, and ultimately
reducing costs. This case sequence gives self-management support
programs multiple objectives and ultimate evaluation points. The
main goal, however, is to change people’s behavior.
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The main aim of these programs is to bring about a change in
patients’ behavior, providing them with the means to manage their
health better. Through self-management and the enhancement of
self-efficacy, patients strive to succeed:

i. Better knowledge of the disease: Understanding the
treatments available and the impact of the disease.

ii. Coordination and continuity in health care: Ensuring
coherent care from different healthcare providers.

iil. Symptom management: managing pain and disability.

iv. Adjusting to the psychological consequences of the
illness: Coping with emotions such as fear and depression, both
for themselves and their families.

The main objectives of a self-management programmes
include:

i Solving problems related to the illness: interpreting
symptoms and maintaining daily activities.

ii. Medication management: Compliance with special diets
and use of medical devices.

iii. Cognitive management of symptoms: relaxation,
distraction and rephrasing of the exercise.
iv. Emotion management: adjusting to emotions caused by

the illness, such as anger and sadness.

V. Communication sKkills: Cultivate collaboration with

physicians and develop new meaningful behaviors.

Vi. Support from the social environment: connecting
patients and families for mutual support.
vii. Goal setting: helping patients to set realistic and

achievable goals for their health.

These programmes are key tools in the effort to improve
patients’ quality of life, enhancing their ability to manage their
illnesses in a more effective and coordinated way [50,51].

Challenges and Barriers to Digital Transformation

Digital health has been growinginrecentyears, butitremainsa
relatively new and unfamiliar area for many citizens. Governments
need to create conditions that facilitate the understanding and
proper implementation of these technologies. However, there are
significant barriers that need to be addressed for effective use of
digital health technologies.

Personal Data and Ethics

Digital health raises serious issues regarding the protection of
patients’ personal data. Information stored in digital applications
or passed on to the treatment team is not always covered by
traditional medical standards, such as bioethics and medical
confidentiality. Data is often collected and processed by private
companies, which inform users with discrete notifications and give
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them the option to opt out if they do not agree to the terms. When
users accept the terms, their data can be shared and processed
without proper protection [52]. Non-medical personal data, such
as locations, can also be combined with medical data, increasing
the privacy risks for users. Proper use and deletion of personal
information after an agreed period of time are critical for trust in
digital health [53-56].

Efficiency of Application Use

The effectiveness and usability of digital health applications
are critical parameters for their acceptance by the general public
[57]. From 2014 to 2017, apps were more frequently subjected
to usability tests, but testing methods remain anachronistic and
do not include modern tests such as rapid eye movement testing
[58]. Also, app usability often does not take into account the needs
of people with disabilities, who make up 15% of the population.
Inclusion of these individuals can enhance satisfaction and
continued use of apps [59,60].

Information Quality

The quality of information provided through digital health
is also important. Big data offers a wealth of information, but
the quality of this data has not been adequately researched. The
source of the information, its timeliness and its accuracy need to
be considered. For example, if an application draws information
from unreliable sources, the quality of the data may deteriorate
and negatively affect patient health. The process of checking the
validity of medical information, such as peer review in medical
journals, is essential [61,62].

Exceptional Changing Circumstances

The COVID-19 pandemic highlighted the need for digital
health systems to adapt to emergencies. Digitalization, although
necessary, revealed weaknesses in the preparedness of health
FAIR (Findability, Accessibility, Interoperability,
Interoperability, Reusability) principles can improve the use of
digital data in emergencies by ensuring the correct and timely

systems.

use of data. In addition, training health professionals in new
technologies and data management is critical, as there will not be
time to invest in education in emergencies [63].

Overall, digital health offers significant opportunities, but
requires continuous improvement of data protection processes,
application usability,
preparedness. Relevant challenges need to be addressed to ensure
that digital tools deliver reliable and safe healthcare.

information quality and emergency

Proposals for Digital Health Interventions

Digital health is constantly evolving, with many innovative
proposals promising to significantly improve it. One such proposal
is the development of wearable devices that resemble garments.
These devices would monitor the wearer’s vital signs (such
as heart rate, breathing and blood pressure) without further
intervention. To ensure the effectiveness of these technologies,
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it is important that they have gone through several clinical trials
that confirm their usefulness in improving patients’ symptoms.
Also, the applications must be adapted to the needs of the specific
population, considering the language and dialects of the region
[64].

However, the acceptance of remote monitoring and recording
of patients’ symptoms faces challenges that have yet to be fully
resolved, even after the 2020 pandemic. More research is needed
to develop and improve devices, applications and embedded Al,
as well as their usability and functionality. It is also necessary
to recruit trained staff to manage digital health software and
technologies, both in healthcare facilities and remotely Clinicians
need to be trained and have access to tools that allow them to
provide optimal care for their patients [65,66].

Conclusion

In summary, the digital revolution is having a significant
impact on healthcare, reshaping systems worldwide. The
implementation of innovative digital solutions can improve the
accessibility, quality and flexibility of healthcare, both in Western
and developing countries. However, it is critical to assess whether
digital health services are achieving the objectives of health
systems. The adoption of new digital services must be based on
evidence of their performance against health system objectives.
There are questions about the clinical effectiveness, verification,
reliability and safety of new health technologies that need to
be answered before they can be widely implemented. These
technologies must undergo rigorous testing and clinical studies in
accordance with ethical principles.

The lack of formal regulations and recommendations creates
difficulties in adequately validating and adopting new digital
health technologies. Proper scientific research is necessary before
developing digital health products. Governments need to take
a more active role in improving the decision-making process
and the balance between centralized and decentralized activity.
Preparing the healthcare system for digitization is important,
including education, financial and regulatory conditions, and
implementing monitoring systems to assess the impact of
digitization. Healthcare is dependent on digital solutions, which
makes the system vulnerable to new threats. Cybersecurity and
information quality are critical to the safe operation of healthcare
services. Electronic health records and other key systems are
protected by firewalls and user identification systems. However,
staff use of mobile devices and remote patient access increase
cyber threats, requiring specialized expertise to protect data.
In the future, healthcare will face new challenges, such as those
brought about by the SARS-CoV-2 pandemic, and will need to
invest in creating and adopting strategic plans. The aim is to use
advanced technology for modern and efficient health systems
capable of providing quality medical services under difficult
conditions and in all sectors.

In conclusion, digital transformation is not just a technological
upgrade for healthcare but a fundamental shift that has the
potential to revolutionize patient care and operational efficiency.
As we continue to navigate this digital age, embracing these
innovations will be crucial for building a more responsive,
efficient, and patient-centered healthcare system.
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