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Abstract: In recent years, technology has significantly transformed healthcare,
particularly through the adoption of value-based care, which prioritizes patient
outcomes rather than the quantity of services delivered. This approach aims to improve
quality of care while reducing healthcare costs. Innovations such as electronic health
records and telemedicine have enhanced communication, monitoring, and treatment
efficiency for both patients and healthcare providers. Value-based healthcare also
supports improved management of chronic diseases and emphasizes preventive care,
challenging the traditional fee-for-service model that focuses more on service volume
than patient outcomes. By organizing care around groups of patients with similar
medical needs, value-based healthcare promotes efficiency, knowledge sharing, and cost
reduction without compromising access to treatment. It also strengthens clinical
decision-making and improves physician—patient relationships, leading to more relevant
and effective therapies. However, while information technology offers many benefits, it
may also introduce new risks that can affect patient safety and healthcare delivery.
Understanding and managing IT-related challenges in healthcare settings is therefore
essential. Ultimately, emerging technologies such as artificial intelligence and machine
learning are enabling the development of precision medicine, allowing treatments to be
tailored to individual patients. Wearable devices, including smartwatches and health
trackers, also assist in monitoring medical conditions and supporting preventive care.
Overall, integrating advanced technologies with value-based care offers a promising
path toward a more efficient, patient-centered healthcare system.
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INTRODUCTION
HOW TECHNOLOGY IS IMPORTANT IN-PATIENT CARE

In Recent years technology has significantly advanced in the terms of patient
care, allowing patient to track their vital signs and even their blood test results using
latest innovations like:

1. Electrical Health Recordings

2. Tele-medicine and Remote Monitoring

3. Artificial Intelligence and Machine Learning

4. Wearable Health Devices

5. Some patient care apps
Electrical health Recordings

Electrical medical Records are transforming healthcare by improving the
accuracy of information, supporting clinical decision -making, enhancing continuity of
care, and preventing medication errors. [1,2] Operationally, they generate essential
health statistics, optimize workflow, ensure regulatory compliance, and strengthen
medico-legal defensibility. An effective EMR 1s anticipated to provide comprehensive
patient records, standardized forms and protocols, illness classification, and invoicing.
adaptive learning, multiple inputs modes (such as notes, voices, images and drawings)
seamless connectivity with labs and imagining platforms, fast data entry and easy
compilations of data for research and analysis, all within a user -and patient -friendly
interface [3,4,5,6]. In order to guarantee interoperability throughout the healthcare
systems, EMRs should ideally operate on a national scale. Globally, adoption is rising ---
EMR adoption among U.S ophthalmologists rose from 19%in 2008 to 72% in 201, but it
is still relatively new in India [7,8,9,10]. However, with the government introducing
Electrical Health Record Standards for India, major institutes already developing and
training residents on EMR, there is immense potential for their widespread adoption
and integration in Indian healthcare [11,12,13].

Telemedicine and Remote Monitoring

Access to healthcare has greatly increased due to telemedicine and remote
monitoring, especially for people living in distant or underdeveloped areas [14,15,16].
There is less need for patients to travel because they may now contact with doctors from
the comfort of their residences. Wearable health trackers and other remote tools are
useful for closely supervision of chronic illnesses, guaranteeing prompt treatments and
improved health results.[17,18,19].

Remote monitoring and telemedicine are much more than just sharing health
information over a “remote connection.” Simple observations of patient’s clinical
characteristics were previously captured and then forwarded to the specialist
physician’s office using frequently large and costly technologies.[20] Collecting and
storing this data in a cloud system was an essential next step that allowed the doctor to
remotely review the data at the any later time and perhaps change treatment
recommendations depending on the findings.
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Fig-1: Smart Platforms for Patient Health Tracking [63]

Widespread adoption of earlier telemedicine system was challenging due to their
high cost, environmental restrictions, lack of compatibility, and lack of flexibility. More
sophisticated stand- alone system are now able to analyse data and notify doctors and
patients of essential care activities. With the development of technology, telemedicine
and tele monitoring have become more widely available, effective, adaptable, and
sustainable, with the goal of being more widely used [21].
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Fig 2: Building Blocks of Remote Health Monitoring [64]

The latest telemedicine gadgets are designed to be functional in numerous
situations, scalable, and reasonably priced. They can employ sophisticated plug-and-
play sensors with self- configuration and self-learning algorithms, monitor a variety of
biological and hemodynamic parameters, and interface with electronic health records.
Standardized platforms lessen the need for specialized training, lower expenses, and
increase interoperability. Real-time status monitoring and actionable recommendations
are now available to patient thanks to the explosive expansion of internet-connected
medical equipment and smartphone-based health apps. Users of monitoring systems
and applications for preventative health have even been given discounts by some
insurance carriers as a result of this increased connectedness.[22]
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Artificial intelligence and Machine Learning

By improving hospital operations, speeding up drug development, enhancing
diagnostics, and customizing treatments, Al and ML are transforming medicine. Early
illness identification, enhanced therapies regimens, and the creations of novel therapies
are made possible by their ability to identify patterns in data from genomes, medical
imagining, and health records that people would overlook [23,24].

Al in healthcare is improving patient safety and treatment quality while
changing the responsibilities of providers. It is the capacity of computers systems or
gadgets to evaluate hazards, find hidden insights, analyse sizable health datasets, and
enhance communication. Important strategies incorporate machine learning and
natural language processing, which both have important clinical and social benefits in
healthcare and utilize supervised or unsupervised data to identify patterns and generate
predictions.

Machine learning and natural language processing are two examples of Al
systems that have shown promise in identifying adverse events, anticipating
prescriptions mistakes, evaluating fall risks, and avoiding pressure injuries. According
to studies, Al can automate categorization procedures, detect high-risk occurrences, and
increase the accuracy of incident reporting [25,26]. Nonetheless, difficulties including
implementation hurdles, socio-technical problems, and the requirement for
standardization continue to exist.

With applications in case triage, diagnosis, image analysis, decision support,
disease risk prediction, and neuroimaging, machine learning has made considerable
strides in the healthcare industry. Because they represent healthcare's "big data" and
show great promise for clinical application through the integration of structured and
unstructured data, this analysis focuses on three important areas where machine
learning has the most impact: genetic engineering, medical imaging, and electronic
health records [27,28].

With applications in case triage, diagnosis, image analysis, decision support,
disease risk prediction, and neuroimaging, machine learning has made considerable
strides in the healthcare industry [29,30]. As they represent healthcare’s “big data” and
show great promise for clinical application through the integration of structured and
unstructured data, this analysis focuses on three important areas where machine
learning has the most impact: genetic engineering, medical imaging, and electronic
health records [31].

Wearable Health Devices and Some Patient care Apps

Some of the Wearable devices like smart watches etc. are now able to detect the
heart rate and also some physical exercise etc. with these information, numerous
patients can monitor specific health records and they may be out from the serious and
dangerous disease. Patient care apps also prioritize on the same aspects, primarily
considering the safety of the patient health [32,33].

Devices that gather real-time data on health parameters including exercise,
sleep, health rate, and brain signals encompass fitness monitors intelligent timepieces
augmented reality glass, and electroencephalogram wearable’s. These gadgets
frequently link to cloud platforms and mobile apps for analysis, improving healthcare,
well-being, and convenience applications. With Al facilitating noise reduction, pattern
recognition, and predictive insights, wearable EEG devices are especially useful for
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tracking mental health, neurological condition identification, cognitive evaluation, and
brain-computer interface use [34,35]. When combined with mobile health technology,
wearable’s improve accessibility and continuity of treatment by empowering remote
patient care, tailored feedback, and real-time monitoring.

Brain-computer interface applications, neurological disease diagnosis, mental
health tracking, and cognitive evaluation are all supported by wearable EEG sensors
that track brain activity in real time. They can use Al to identify trends, filter out noise,
and forecast problems like anxiety, depression, sleep difficulties, and epilepsy. In
general, Wearable and mobile health technologies enable patients maintain their health
without regular in-person visits by gathering real-time user data, integration with
mobile applications, and offering insights for remote treatment [36].

E-Health

The term “E-health,” which became well- known after 1999, began as a
marketing idea associated with other “e-words” such as “e-business” and “e-commerce”.
In general, it refers to the application of digital technology and internet in healthcare,
opening up new avenues for the provision of medical services [37,38,39]. According to
intel, it is a partnership between the technology and healthcare sectors to fully utilize
the internet. According to the contemporary definitions, e-health is at the nexus of
medical informatics, public health, and commercial endeavours, stressing not only
technology but also a new way of thinking about using ICTs to improve healthcare.
Electronic health records, e-consultations, decision support systems, and telemedicine
are important elements. Computers-generated prescriptions are one example of a
technology that improves efficiency and safety [40,41].

With its ability to lower mistakes, increase efficiency, and produce more accurate
results, e-health has emerged as a crucial aspect of healthcare [42]. The adoption of
electronic medical records guarantee that all patients information is recorded in one
place, eliminating incorrect medicine delivery and enabling speedier, safe and more
pleasant care. Beyond medical records, e-health facilitates digital prescriptions,
telemedicine, and remote monitoring, all of which increases access to healthcare
services, especially for patients in underserved or rural regions [43,44]. Additionally, it
makes it easier for medical personnel to share data, boosts decision -making using
analytics, and promotes patient involvement through digital platforms. To guarantee
that virtual care is dependable, safe, and easily available, successful deployment
necessitates through planning a strong digital infrastructure, well-defined strategy, and
training for healthcare professionals [46,47, 48].

By the use of technologies like electronic medical records, e-health plays a crucial
role in modern healthcare by the lowering mistakes, increasingly productivity, and
guaranteeing correct outcomes. Effective planning, user acceptability, and supported
systems, infrastructure, and management are all necessary for its success [49,50].
Important stakeholders include politicians, insurers, patients, medical professionals,
and entrepreneurs. Integrated approaches that are backed up standards, legislation,
and regulations are necessary for effective execution in fields including telehealth,
mHealth, medical records, and health- related e-Learning.[51,52]

Value-based patient care in personalized medicine

The focus of value -based medicine is on delivering high-quality treatment at a

reasonable cost. Patient outcomes are given priority, and healthcare professionals
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incentives are matched with patient health rather than the quantity of services
provided. The conventional fee-for-services paradigm, which frequently promotes
quantity over quality, stands in stark contrast to this strategy.[563] Value -based care
seeks to promote a more efficient and sustainable healthcare system by emphasizing
results.

Derivatives of Value-Based Healthcare
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Fig-3: Key Outcomes of Value-Based Healthcare [65]

Complex process, analytics, and risk stratification are supported by modern care
management systems, and member participation outside of traditional care facilities is
increased via digital tools and mobile platforms. Health plans can use technology to
identify at-risk members early by using data for gaps-in-care analysis, predictive
modelling, and performance evaluation (e.g., HERDIS, STAR ratings)[,54,55].
Nevertheless, a lot of strategies have trouble combining and evaluating data to provide
useful insights. Value -based contracting, provider comparisons, and promoting
openness in prayer-provider relationships all depend on sophisticated systems.

Rather than being a dramatic revolution, personalized medicine is best seen as a
continual development of healthcare. The idea has been around for decades and has
progressively improved with scientific study and medical practice, despite
implementation problems. Although recent technology advancements have sped up
progress, they are based on established information. Personalized medicine will keep
developing and improving medical treatments methods as new findings and technology
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Medical Errors, Patient Reporting, Patient Safety [65]

Compare to paper-based approaches, electronic patient safety reporting (e-
reporting) systems allow for the quicker and more effective gathering of adverse events
and near misses. User-friendly design is essential to their efficacy since human efficacy
since human factors have a big mistake, increase patient safety, and improve data
quality. A well-designed electronic reporting system with careful consideration of user
interface aspects, an electronic reporting system that thoughtfully addresses interface
elements, and electronic reportingsystem can enhance reporting system that
thoughtfully address interface elements an electronic reporting system with careful
consideration of user interface aspects, an electronic reporting system can improve
reporting system with careful consideration of user interface aspects, an electronic
reporting quality and efficiency, lower medical errors and increasingly patient safety.

Errors whether they are dangerous, mistakes frequently point to more serious
systemic problems like a lacklustre safety culture and unfavourable working
circumstances. Near misses are particularly useful for identifying hidden system
vulnerabilities and averting future harm since they happen considerably more
frequently than bad events. Instead of blaming mistakes on specific physicians,
healthcare organizations can proactively address underlying issues by examining these
reports.[57:58.59]

Patient Data Management System (PDMS)

Patient Data Management System (PDMS) are specialized platforms that
integrate patient monitoring systems with hospital information systems to support
clinicians at the strategic, operations and administrative levels of acute care. They serve
as the primary tool for nurses and physicians in intensive care, enabling continuous
collection and analysis of vital medical data. A dedicated PDMS ensures prescription
traceability, medical record security, and compliance with confidentiality requirements
while optimizing patient outcomes. Additionally, PDMS can improve workflow
efficiency, reduce documentation errors, facilitate decision-making through real time
data access, and support quality control, research and cost management in critical care
environments.[59]

From paper records to cutting-edge technologies like cloud, IoT, big data, and
blockchain, health data management systems have changed throughout time. Data from
medical records, real-times access, patient involvement, data sharing, security, privacy,
and public insights are among the essential needs that have been highlighted. This
research provides the first analysis of these systems historical evolution and compares
them to the seven needs from other studies, providing insightful information for better
healthcare.[60]

Effect of Technology on Patient Conditions

Disrupting Human interaction: In certain cases, the use of technology in
healthcare might results in less in-person engagement between patient and healthcare
professionals. This may have a detrimental influence on patient satisfaction and lower
the quality of service.

According to the participants some patients have trouble figuring out who to ask
for technological assistance. Since support services are frequently provided online, this
creates access hurdles that keep patients from properly managing their health.
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The gear and software that professionals employ to assist patient care is referred
to as health IT. Using the information value chain concept, this study looked at IT
issues and how they affect care delivery and results. The chain demonstrates how user
interactions with IT provide data that can change care procedures, impact choices, and
ultimately impact patient outcomes. The goal of the review was to determine how IT
problems affect every phase of this chain, from first use to the therapeutic outcomes.[61]
Increased end-user burden

In some studies, certain participants discussed how employing healthcare
technologies might patients physical and/or psychological strain of monitoring their
health, raising safety issues. As an illustration, consider how patients feel under
pressure to utilize technology appropriately, especially when they are worried about the
possible repercussions of entering or producing inaccurate data.

Participants also brought attention to the fact that some patients are unable to
know who to turn to when they experience problems with technology, or that support
services are becoming more and more available online, which can make it difficult for
patients to access them and prevent them from managing their health as intended.[62]

CONCLUSION

The shift to value-based and personalized care focuses on better results,
efficiency, and patient satisfaction instead of traditional service-driven models. This
change has been accelerated up by technology in healthcare. Digital innovations like
wearable technology, telemedicine, artificial intelligence, electronic health records, and
patient data management are transforming how healthcare is delivered. These tools
help doctors make better decisions, monitor patients in real-time, take preventive steps,
and generate tailored treatment plans. They enable healthcare providers to offer safer,
cheaper, and evidence-based interventions while allowing patients to play an active role
in managing their health. However, there are downsides to the heavy use of technology.
We see less human interaction, increased patient burden, risks related to data security
and accuracy, and issues with accessibility. These challenges highlight the need for
careful implementation. Improving these systems and ensuring equal access requires
strong digital infrastructure, adequate training for healthcare staff, and effective risk
management.

Looking ahead, blending technology with human-centered values will be crucial
for the future of healthcare. Integrative and personalized medicine can help healthcare
systems reduce costs, enhance patient-physician relationships, and create sustainable
models that provide high-quality, outcome-focused care for diverse communities.
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