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Abstract

The revolution in health monitoring is characterised by the utilisation of digital
technologies, including mobile apps and wearable devices, which enable real-time
health monitoring. These technologies help individuals track various health indicators
such as physical activity, nutritional intake, and sleep quality, and provide medical
professionals with valuable data for more precise diagnosis and treatment. In addition,
telemedicine expands healthcare access through remote consultations and improves
adherence to treatment plans with reminders and early alerts. Overall, these
innovations give individuals more control over their own health and strengthen
interactions with healthcare providers.
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Introduction

In the past few decades, the world has witnessed a significant revolution in
healthcare fuelled by the development of information and communication technology.
Health monitoring, which used to be limited to periodic visits to healthcare facilities, has
now transformed into an activity that can be performed in real-time and independently
by individuals through advanced devices and applications.

Health monitoring plays a very important role in early detection and
management of diseases. With regular monitoring, vital signs such as blood pressure,
heart rate, blood sugar levels, and various other health indicators can be monitored in
real-time. This allows the identification of potential health issues before they develop
into more serious conditions (Ohira et al., 2022).. For example, a person with
persistently high blood pressure can immediately get the necessary treatment to
prevent complications such as heart attack or stroke. The use of wearable technology
and health apps also allows individuals to be more proactive in maintaining their health,
by providing immediate alerts if there are significant changes in their vital signs (Hu et
al,, 2022).

Besides early detection, health monitoring also plays a crucial role in chronic
disease management. Patients with conditions such as diabetes, heart disease, or
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chronic lung disease require constant monitoring to ensure that their conditions remain
under control. By utilising monitoring technologies, health data can be continuously
monitored and analysed to tailor treatments in a more dynamic and personalised
manner. (Gopalakrishnan et al., 2022).. This not only improves patients' quality of life,
but also reduces the financial burden on the healthcare system through the prevention
of costly complications and frequent hospitalisations. Thus, health monitoring is not
only beneficial in improving the health of individuals but also in improving the overall
efficiency of the healthcare system. (Gordan et al., 2021).

Technologies such as wearables, Internet of Things (loT), telemedicine, and
artificial intelligence (Al) have brought about a paradigmatic shift in the way individuals
and healthcare providers monitor, analyse, and manage health. Wearable devices
enable continuous monitoring of vital signs such as heart rate, blood pressure, and sleep
patterns. (Saleh et al., 2021). 10T facilitates seamless communication between various
medical devices, creating a more integrated system. Telemedicine expands healthcare
access, enabling remote consultations that save time and money. Meanwhile, Al and
Machine Learning are used to analyse health data quickly and accurately, providing
predictions and diagnoses that can improve health outcomes. (Kumar et al., 2022).

While there are many benefits offered by this technology, there are also
challenges. Issues such as data privacy, system security, and inequality of access
between different social groups are major concerns. In addition, the adoption of this
new technology still requires time and adaptation in various healthcare systems around
the world (Liu et al., 2021).

This literature review aims to explore how the technological revolution has and
will continue to change the health monitoring landscape. By focussing on the latest
innovations, trends, and implications of these developments, this research aims to
provide a comprehensive insight into the understanding of health monitoring in the
digital age.

Research Methods

The study in this research uses the literature method. The literature research
method is a commonly used approach in various academic fields to collect, analyse, and
synthesise information contained in relevant literature. (Firman, 2018); (Suyitno, 2021).

Results and Discussion
Past vs. present health monitoring technology

Health monitoring is the process of collecting, monitoring, and analysing data
related to the health condition of individuals or populations to detect physical, mental,
or behavioural changes that may indicate a health problem. The main purpose of health
monitoring is to identify potential health risks or problems at an early stage so that
appropriate and timely interventions can be made. (Nunes & ..., 2021). This process may
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include the use of various tools and techniques, such as routine check-ups, biometric
measurements, and data tracking through medical devices or health apps. Thus, health
monitoring is an important component of proactive health management and disease
prevention. (Ganjdoust et al., 2023)..

In the past, health monitoring technologies were limited and often relied on
direct interaction between patients and medical professionals. Conventional
monitoring tools such as thermometers, stethoscopes and tensimeters were the main
devices used to measure body temperature, listen to heart rate and blood flow, and
monitor blood pressure. In general, health data must be recorded manually and stored
in physical files, which means that access to information can only be done by certain
parties who have the documents. In addition, the ability to perform continuous or real-
time health monitoring is limited, so diagnosis and treatment rely heavily on scheduled
medical examinations. (Dong & Catbas, 2021).

In the digital age, health monitoring technology has undergone a significant
revolution with digital devices and apps that can collect, store and analyse health data
in real-time. Wearable devices such as smartwatches and fitness trackers can measure
various health parameters such as heart rate, physical activity levels, sleep quality, and
other vital indicators, and automatically store this data in the cloud for further analysis.
These technologies also allow patients and medical professionals to monitor health
conditions on an ongoing basis remotely, without the need to meet in person, which is
especially useful in pandemic situations or for those living in remote areas. (Dong &
Catbas, 2021).

The development of technology also enables the development of artificial
intelligence-based applications that can assist in the analysis of health data. Al
algorithms can analyse patterns in health data, make predictions about potential
disease risks, and provide recommendations for prevention or treatment. For example,
Al-controlled health apps can provide early warnings if they detect abnormalities in
sleep patterns or heart rate fluctuations that indicate certain health conditions.
Telemedicine technology also allows health consultations to be conducted online,
expanding access to medical services for the wider community. (Bado & Casas, 2021).

In addition, digital technology also supports more efficient and secure storage
and sharing of health data through Electronic Health Records (EHR) systems. EHR
systems allow patient health data to be stored centrally and can be accessed by a variety
of different healthcare facilities, provided they have the appropriate permissions (Ali et
al., 2021). This facilitates care coordination between various healthcare providers and
ensures that the necessary medical information is available anytime and anywhere.
Overall, today's health monitoring technologies have brought about a major shift in the
way we maintain and improve our health, increasing the efficiency, accuracy, and ease
of health monitoring. (Liu et al., 2021).
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The development of health monitoring over time

The development of health monitoring technology has undergone substantial
evolution over time, starting with simple methods and slowly transforming into
sophisticated and integrated systems. In the beginning, health monitoring was manual
and relied heavily on the skills and experience of medical professionals. Basic tools such
as mercury thermometers and stethoscopes were the main devices used to evaluate
health conditions. At this stage, health screening was more subjective and diagnosis
was highly dependent on direct interaction between the doctor and the patient.
(D'Angela & Ercolino, 2021)..

In the 20th century, health monitoring technology began to adopt
electromedical devices such as electrocardiograms (ECGs) and X-ray machines. These
devices enabled more accurate detection and diagnosis of health conditions based on
objective evidence. The development of microprocessors also facilitated the
emergence of digital diagnostic tools such as glucometers for monitoring blood sugar
levels and digital blood pressure monitors. In addition, hospitals started using
computers to store and manage patient medical records electronically, reducing
reliance on paper records and enabling faster and more accurate data access. (Chintala,
2022).

Entering the digital age and internet technology in the 21st century, health
monitoring has become more sophisticated and connected. Wearable devices such as
smartwatches and fitness bands, equipped with biomedical sensors, allow individuals
to monitor various health parameters in real-time and continuously. The data collected
by these devices can be uploaded to the cloud, and then analysed by artificial
intelligence (Al) algorithms to provide insights into individual health patterns and
identify potential risks at a very early stage. This not only enables better monitoring but
also encourages early detection and preventive intervention. (Han et al., 2022).

In the future, the development of health monitoring technology is expected to
be more intuitive and integrated into people's daily lives. The use of Al and machine
learning will be increasingly at the forefront in helping to analyse large health data
quickly and accurately. In addition, technologies such as the Internet of Medical Things
(IoMT) will integrate various health devices and sensors in one ecosystem that enables
holistic monitoring of medical conditions. Genomic and Precision Medicine technologies
will also play an important role in delivering personalised healthcare based on an
individual's genetic profile. All of this will contribute towards improving the quality of
life and global health, enabling more targeted, efficient, and effective treatments.
(Shamshad et al., 2021)..

Modern Technology in Health Monitoring
Modern technology has changed the way we monitor our health by providing
more sophisticated, interactive and personalised tools. One of the most striking is the
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development of wearable devices such as smartwatches and fitness bands. These
devices not only measure steps, heart rate and sleep quality, but can also monitor heart
rate variability (HRV), blood oxygen (Sp02) and even detect early signs of arrhythmia.
These tools offer convenience and comfort to users, allowing for more proactive and
continuous health monitoring without the need for repeated, intensive health
interventions. (Hafsiya & Rose, 2021).

Along with wearables, telemedicine technology is also playing a big role in the
modernisation of health monitoring. With the advancement of the internet and mobile
applications, patients can now consult with doctors remotely, receive diagnosis, and
even treatment via video call. This is especially helpful in remote areas or for individuals
with limited mobility. In addition, Al-controlled health apps can provide real-time health
advice, remind patients to take medication, or perform routine physical exercises based
on data collected by wearable devices or medical sensors. (Mao et al., 2022)..

Advances in big data and artificial intelligence (Al) technologies are also
supporting the transformation of health monitoring. Health data collected from various
sources, including wearable devices, electronic health records (EHRs), and mobile apps,
are processed using machine learning algorithms to discover patterns that can aid in
early disease detection, estimate health risks, and provide more precise and
personalised treatment recommendations. For example, Al can predict the likelihood of
a heart attack based on analyses of routinely collected cardiac data, enabling earlier
medical intervention and reducing the risk of serious complications. (Abdullah et al.,
2022).

Going forward, we will see a wider adoption of technologies such as Augmented
Reality (AR) and Virtual Reality (VR) in healthcare monitoring and training. These
technologies can be used to simulate medical procedures, rehabilitation, and even
mental therapy by creating a safe and controlled virtual environment. Genomics and
precision medicine technologies will also be key drivers in personalised health, where
individual DNA analysis can provide highly specific insights into health risks and the most
effective treatments. All of these innovations together form a more holistic, efficient,
and most importantly, patient-centred health ecosystem. (Hussain et al., 2022).

As such, modern technological advancements have brought about a significant
revolution in the way we monitor our health. Wearables, telemedicine, big data, artificial
intelligence (Al), as well as technologies such as AR and VR, all contribute to creating a
more proactive, personalised and integrated health system. Through real-time
monitoring, remote diagnosis, comprehensive data analysis, and personalised health
solutions, these technologies not only improve efficiency in medical care but also enrich
the patient experience. In the future, we can expect technology to continue to innovate
and bring more benefits to the well-being of individuals and society as a whole.

Artificial intelligence in disease prediction and diagnosis
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Artificial intelligence (Al) has changed the way the medical world approaches
disease prediction and diagnosis. With its massive data analysis capabilities and fast
information processing, Al is able to learn patterns from vast and complex health data.
For example, Al models can process thousands of medical images such as MRIs or x-rays
in seconds to identify early signs of disease that the human eye may miss. Al algorithms
can also analyse electronic medical records (EMRs) to predict the risk of certain diseases
based on a patient's medical history, lifestyle, and genetic factors. (Wang & Cha, 2021).

The utilisation of Al in diagnosis not only improves accuracy but also speeds up
processes that were previously time-consuming. For example, in the case of cancer, Al
can be equipped to identify malignant tumours earlier than conventional methods, thus
enabling early intervention and increasing the chances of cure. In addition, Al facilitates
personalised medicine by identifying patients who are most likely to respond to a
particular treatment based on analysis of their genetic and clinical data. Thus, Al helps
doctors make more informed and effective decisions. (Suryadevara et al., 2021)..

However, the use of Al in the medical field also brings challenges, including data
privacy issues, regulation, and the need for interpretability of Al models. It is important
to ensure that patient data is managed safely and ethically. There should be a clear
regulatory framework to guide the use of Al in healthcare diagnosis. (Reddy et al., 2022).
Furthermore, although Al has tremendous potential, final medical decisions still require
human intervention to provide context and consider factors that may be out of reach
for algorithms. With a careful and collaborative approach, Al has the potential to
overhaul the paradigm of healthcare towards a more precise and effective era (Hu et
al,, 2022).

Use of mobile application for Health monitoring

The use of mobile applications for health monitoring has become an increasingly
popular trend in recent years. These apps make it easier for individuals to take care of
their own health through more proactive and personalised monitoring. For example,
fitness tracking apps can monitor daily steps, distance travelled, and calories burned,
and remind users to stay active throughout the day. In addition, diet management apps
assist users in planning and monitoring nutritional intake, ensuring that they meet their
nutritional needs. All of this data can be accessed easily through a smartphone, allowing
for more efficient and real-time health monitoring. (Byun et al., 2022)..

In addition to monitoring physical activity and diet, mobile apps can also develop
integrations with wearable devices such as smartwatches and medical sensors for more
comprehensive health monitoring. Many apps can track heart rate, blood pressure,
glucose levels, and even sleep patterns. This information is especially valuable for
individuals who have chronic health conditions such as diabetes or hypertension, as the
apps can provide early warnings in case of significant changes in their health data. Thus,
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users can take preventive measures early and avoid further complications (Zhang et al.,
2023).

The utilisation of mobile apps for health monitoring also supports telemedicine,
which is a remote medical consultation with a doctor through a digital platform. Users
can share health data collected through the app with their doctor prior to the
consultation session, allowing the doctor to provide more accurate diagnosis and
recommendations based on reliable data. In addition, the app can also send reminders
to take medication or perform routine check-ups, helping to ensure patient adherence
to the established treatment plan. (Chen et al., 2021). Overall, mobile applications for
health monitoring can improve quality of life by giving individuals more control over
their own health and facilitating more effective interactions between patients and
healthcare providers.

Conclusion

The revolution in health monitoring has brought about significant changes by
leveraging digital technology to monitor, analyse and manage individual health. The
advent of mobile apps and wearable devices has enabled real-time health monitoring,
where individuals can easily track their physical activity, nutritional intake, sleep quality,
and various other health indicators. This data integration not only makes it easier for
users to maintain their health, but also provides useful information for medical
professionals to provide more accurate diagnoses and more appropriate treatment
recommendations.

As telemedicine evolves, this revolution is also expanding access to healthcare,
facilitating remote medical consultations and improving adherence to treatment plans.
Health apps can send reminders to take medication, perform routine check-ups, as well
as provide early warnings of significant changes in health parameters. Thus, this
revolution in health monitoring has given individuals more control over their own
health, improved quality of life, and strengthened the interaction between patients and
healthcare providers.
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