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ARTICLE INFO ABSTRACT

Managing patients in modern healthcare is getting harder and harder, mostly because
more people are getting chronic diseases and the world's population is getting older.
To deal with these problems, Intelligent Health Management Systems (IHMS) are
being built into the healthcare system. These systems promise to make tracking and
diagnosing patients much better. This essay looks at how THMS could change real-
time patient care by using cutting-edge information systems technologies like
blockchain, artificial intelligence (AI), and machine learning (ML). IHMS really works
because they can constantly collect and look at huge amounts of health data from
many places, like personal sensors, electronic health records, and what patients say
about their results. With this combination, a full picture of a patient's health can be
seen at any time. AI and ML algorithms are very important because they can
understand large datasets and find patterns to find trends, predict health events, and
suggest specific treatment plans. The use of blockchain technology protects the data's
stability, security, and privacy, easing major worries about data leaks and illegal
access in healthcare. This paper discuss about several examples of how THMS has
used predictive analytics and quick actions to improve patient results and make
diagnoses more accurate. Problems like how systems can talk to each other, data
safety issues, and the need for strong legal frameworks are also looked at. The results
show that using ITHMS in healthcare can improve patient care, make better use of
resources, and eventually lead to better health outcomes, even though there are some
problems to solve. In the end, we suggest a strategy for integrating these technologies
into current healthcare systems that will work well. We stress how important it is for
engineers, healthcare workers, and lawmakers to work together.
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1. INTRODUCTION

In healthcare, the growing complexity of chronic diseases and the fact that people are living longer are big problems
that put a lot of stress on the current medical facilities and ways of giving care. Intelligent Health Management
Systems (IHMS) have become a key way to deal with these problems because they use cutting-edge information
systems to make tracking and diagnosing patients in real time possible. The goal of IHMS is to create therapeutic
administrations more exact and efficient whereas also cutting costs. They do this by moving healthcare toward a
more proactive and data-driven approach. Artificial intelligence (AI), machine learning (ML), and blockchain are a
few of the cutting edge advances that are utilized in IHMS. These advances work together to prepare and analyze
huge sums of information from numerous diverse sources, such as electronic health records, individual screens,
and information made by patients. AT and ML permit THMS to discover patterns and exceptions in information that
might not be self-evident with conventional strategies [1]. This gives specialists more data approximately their
patients' wellbeing and conceivable wellbeing dangers. Not as it were does this highlight progress the exactness of
appraisals, it also makes it easier to create treatment plans that are particular to each patient's health needs. IHMS
too moves forward the speed with which healthcare is conveyed. These frameworks can let specialists know right
absent in case a patient's state changes since they permit steady following. This lets specialists take activity right
absent, which might anticipate issues and move forward health results. This part of IHMS is particularly critical for
treating long-term conditions like diabetes and heart illness, where early determination and speedy activity can
make a big contrast in how the infection advances and the patient's outlook.
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Figure 1: Representation of Al in healthcare

One benefit is that it helps keep patients' trust, and it also meets strict privacy rules set by regulators [2]. Even
though THMS have a lot of potential, they are not always easy to put into place. Interoperability between different
healthcare systems, the need to make big investments in technology at the start, and the need to keep teaching
healthcare workers how to use new digital tools are all big problems. Also, the moral issues that come up with using
data, the chance of bias in AI programs, and the social effects of such a big change in technology in healthcare need
careful thought and planning. As the world's healthcare system changes and relies more on digital technology, old
ways of providing care need to be re-evaluated. Intelligent Health Management Systems are at the head of this
change. They offer better operating efficiency and the chance for medicine that is truly tailored to each person. By
using these technologies [3], healthcare systems can better keep up with the changing needs of modern medicine
and provide care that is not only reactive but also beneficial in advance. As a result, the creation and use of ITHMS in
healthcare around the world is a very important step toward the goal of a health system that is as flexible and
complicated as the people it helps.
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2. RELATED WORK

Earlier studies and technologies have had a big impact on the use of Intelligent Health Management Systems
(THMS) in healthcare. These technologies lay the groundwork for future progress in this area. This part talks about
linked work and tries to explain the basic research and new technologies that support the IHMS framework. It
mainly talks about blockchain, artificial intelligence (AI), machine learning (ML), and real-time data tracking
technologies. Al and ML technologies have been studied a lot in healthcare situations, showing big benefits in
predictive analytics and systems that help people make decisions. As an example, studies into AI-powered diagnosis
tools have shown that algorithms can correctly read medical pictures like X-rays and MRIs with rates of accuracy
that are as high as or higher than those of human doctors [4]. ML models have also been created to guess how
patients will do in different situations, such as whether they will need to go back to the hospital or how they will
respond to different types of medicine [5]. The results of these ponders appear that Al and ML can be exceptionally
critical parts of IHMS. They may move forward symptomatic and prescient instruments, which seem lead to more
personalized and quick healthcare activities. Blockchain innovation has moreover been called a unused step
forward in keeping IHMS patient information safe and private. Studies have appeared that independent
information administration frameworks can make sure that data is kept secure which patients have control over
their own data [6]. For case, blockchain has been utilized effectively to oversee electronic wellbeing records (EHRs)
over different healthcare sources. This makes beyond any doubt that information can't be changed and can be
followed, which is fundamental to follow global information assurance laws [7].

A lot of study has moreover been done on how to include real-time information following apparatuses to IHMS. IoT
screens and wearable tech permit for consistent wellbeing following, which is exceptionally vital for overseeing
chronic diseases. Agreeing to investigate, collecting information in genuine time can offer assistance discover
wellbeing issues early, permit specialists to act right absent, and enormously make strides persistent comes about
[8]. Ponders have moreover appeared that combining these information lines into a central IHMS gives specialists a
more full picture of a patient's wellbeing, which makes care plans more exact [9]. Interoperability between different
wellbeing data frameworks is still a very imperative issue that ought to be tended to. A big portion of IHMS's victory
is their capacity to rapidly accumulate and handle information from a wide extends of healthcare settings.
Embracing common guidelines and protocols to progress system stability and usefulness has been pushed in
ponders that center on information integration [10]. This makes a difference data move easily between stages, cuts
down on squander, and makes healthcare benefit more efficient [11]. There has been a part of composing around
ethical issues, particularly when it comes to utilizing AI in healthcare. Analysts need AI frameworks in healthcare to
be more open and responsible since they are stressed almost inclination in AI calculations and the ethical impacts
of automatic decision-making [12]. For these systems to be adopted in an ethical way, they must not make current
differences worse or create new forms of discrimination [13].

Table 1: Review of Related Work on Intelligent Health Management Systems

Healthcare Key Benefits Key Challenges Outcomes Study
Application Location
Diagnostic Improved accuracy Data privacy Reduced USA
Imaging diagnostic errors
Predictive Early intervention Algorithm bias Lower Canada
Analytics [14] readmission rates
Data Security Enhanced security Integration Secure data UK
complexity transactions
Continuous Real-time data System reliability | Improved patient | Germany
Monitoring monitoring
Treatment Customized High costs Better patient Australia
Personalization treatments [15] outcomes
Elderly Care Constant Technological Reduced elderly Japan
supervision acceptance accidents
EHR Secure, accurate Scalability Efficient data South Korea
Management record-keeping handling
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Chronic Disease | Improved disease Maintenance Enhanced disease | Netherlands
Management management [16] outcomes
Mental Health Early mental health | Privacy concerns Better mental USA
Monitoring detection health support
Patient Identity | Secure identity Implementation Reliable patient India
Verification management costs identification
Surgical Precision in surgery | Technical training | Reduced surgical China
Procedures complications
Oncology Accurate tumor Data handling Increased survival | France
detection [17] rates
Medication Error reduction in User interface Safe medication Brazil
Management medication complexity practices
dispensing

3. METHODOLOGY
A. Description of the research plan and method

A mixed-methods approach was used for this study to look at how useful and successful Intelligent Health
Management Systems (IHMS) are. This was done by mixing quantitative data analysis with qualitative findings.
This approach was picked so that we can fully understand how IHMS affects both the results for patients and the
way healthcare is provided. The study is split into two parts. The first part is putting up the IHMS in a controlled
setting. The second part is keeping an eye on and analyzing the system in a real clinical situation. This method lets a
lot of information about how the system works and how users interact with it be gathered, which makes it easier to
do a thorough study of how technology is used in healthcare processes.

B. Tools and Technologies Used in the Development and Implementation of IHMS

A number of cutting-edge apparatuses are being utilized to construct IHMS for this venture. For expectation
analytics, Fake Insights (AI) frameworks are utilized to handle and see at quiet information. Machine Learning
(ML) is utilized to alter and progress the system's capacity to analyze issues over time as modern information
comes in. Blockchain innovation is built in to ensure information exchanges, keep understanding data private, and
keep information precise. The plan of the framework is based on a adaptable cloud stage that lets healthcare
labourers see huge sums of information in genuine time and handle them. These innovations were chosen to form
beyond any doubt that the THMS is solid, secure, and able to handle the complicated errands of real-time wellbeing
following and examination.

C. Data Collection Methods

This study uses a assortment of strategies to gather information on a wide extend of variables that are critical for
persistent wellbeing and framework execution. Wearable tech and Web of Things (IoT) sensors continually
assemble real-time health information by checking things like heart rate, blood weight, and glucose levels.
Electronic health records (EHRs) also keep track of past and show medical data and current care. These are
included to the THMS to make total profiles of each quiet. Advanced surveys are too utilized to urge input from
patients on how fulfilled they are with the framework and how simple it is to utilize. Utilizing three distinctive
sources of information makes the sample bigger, which lets you do more in-depth inquire about and more accurate
system evaluations.

D. Criteria for Participant Selection and Data Privacy Considerations

A broad and accurate test of the community is made by choosing members based on a number of components.
Patients with long-term sicknesses like diabetes and heart malady are included so that the system's effect on
dealing with long-term wellbeing issues can be considered. To see how well the framework works for a wide run of
individuals, factors like age, gender, and tech information are too taken into account. To secure the security of the
information we gather, we make it anonymous and secure it sometime recently including it to the IHMS. To create
beyond any doubt that moral guidelines are maintained, the ponder takes after the Common Information
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Assurance Direction (GDPR) and any other related information protection rules. Members are told how their
information will be collected and what rights they have over it, such as the correct to see, settle, and erase it. This
keeps things honest and builds believe.

4, IMPLEMENTATION
A. Step-by-step Account of ITHMS Implementation in a Healthcare:

The Intelligent Health Management System (IHMS) is put into use in a hospital setting in an organized way that
starts with an initial screening step. During this time, the infrastructure is inspected and staff is trained to make
sure that the building is ready for new technology. After the evaluation, the next step is to connect the IHMS to
current electronic health records (EHRs) so that patient data is always in sync. After the system is fully integrated,
portable tech and IoT monitors are given to patients who are taking part and shown how to use them. These gadgets
start gathering information right away and send it to the ITHMS so it can be analyzed. In addition to rolling out the
system, it is constantly being watched and given expert help to make sure that any problems are fixed quickly and
that everything runs smoothly. Lastly, the implementation ends with a feedback process where both patients and
healthcare workers can tell each other about any areas that need to be changed or made better. This makes sure
that the system is perfectly tailored to meet the needs of its users.
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Figure 2: Illustrating the step-by-step implementation of an IHMS in a healthcare
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B. Integration Challenges and Solutions:

Adding THMS to a current healthcare system comes with a number of issues, such as making sure the systems work
with each other, keeping data safe, and getting staff used to the new system. One big problem is that IHMS doesn't
work well with all the different EHR systems that are already in use. To fix this problem, middleware solutions are
used to make it easier for different systems to share data without affecting their usefulness. Another very important
issue is data security, especially now that real-time data sharing is being used. Advanced encryption methods and
blockchain technology are used to keep data transfers and access controls safe. This keeps patient data private and
secure. Healthcare workers may be resistant to the new system at first because they don't know how to use it, but
thorough training programs and ongoing support make the shift easier and help people accept it.

C. Description of the User Interface and User Experience Considerations:

People with different levels of technical knowledge can use the IHMS because its user interface (UI) is made to be
simple and easy to use. So that everyone can use the system effectively, whether they are a healthcare worker or a
customer, the UI has a clean, easy-to-understand layout with clear paths for access. The most important
information is shown clearly, and real-time alerts are made to be seen right away, so you can move quickly.
Personalizing the design based on the user's job and tastes improves the user experience (UX) and makes the user
more engaged and happy. Feedback tools are built right into the interface, making it easy for users to report
problems or make ideas. These are then used to keep improving the system. By putting these design factors first,
the IHMS hopes to not only meet the basic needs of real-time health monitoring but also make sure that the system
is a good and powerful tool for everyone who uses it.

5. RESULTS AND DISCUSSION

According to the information in Table 2, adding Intelligent Health Management Systems (IHMS) to healthcare
situations has led to big changes in a number of performance measures. We'll talk about each factor in more detail
to get a sense of how big and important these improvements are for healthcare service. One of the most important
effects of IHMS is that the average reaction time has gone down from 30 minutes to 5 minutes, an 83.3%
improvement. Real-time data tracking and the system's ability to quickly notify healthcare workers of changes in a
patient's state are to blame for this huge drop. Such quick reactions are very important in emergencies or when
dealing with long-term conditions, as acting quickly can stop problems from getting worse and even save lives in
some cases.

Table 2: Effectiveness of IHMS in Real-Time Monitoring and Diagnosis

Parameter Baseline Data | Post-THMS Implementation | Percentage Improvement
Average Response Time | 30 5 83.3%
(min)
Diagnostic Accuracy (%) | 75 92 22.7%
Patient Monitoring 2 times/day 10 times/day 400%
Frequency
Alert Accuracy (%) 65 90 38.5%
System Downtime 50 15 70%
(hours/year)
User Satisfaction Rating | 3.5/5 4.5/5 28.6%

The rise in assessment success from 75% to 92% shows that AT and ML systems are better at reading patient data
than old-fashioned methods. This 22.7% change is very important because better patient results are directly linked
to more accurate diagnoses. IHMS makes sure that patients get the right medicines faster by lowering the number
of wrong diagnoses. This can help them handle their illnesses better and lower long-term healthcare costs.tracking
frequency went from twice a day to ten times a day, which is a 400% rise. This shows that IHMS can support
continuous health tracking. This close viewing is especially helpful for patients with conditions that need close
attention, as it lets treatment be changed based on real-time data. Without the tools and data merging that IHMS
provides, this high level of tracking would not be possible.
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Figure 3: Comparison of Baseline vs. Post-THMS Implementation
Increasing the accuracy of alerts from 65% to 90% is a 38.5% improvement. This shows that the system's

algorithms

healthcare
where they

over time.

have been improved so that they can tell the difference between usual changes in health measures and
those that need attention. To keep fake alarms to a minimum, alerts must be very accurate. Fake alarms can waste
resources and make medical staff tired of hearing them. Healthcare workers can focus their efforts
are most needed when they get accurate tips. This makes them more efficient. The fact that system
downtime went from 50 hours per year to 15 hours per year, a 70% drop, shows how strong and reliable THMS is.
Less downtime is very important in healthcare situations where systems need to be available all the time to keep
caring for patients. Users will trust the system more because it is so reliable, and patient care will not be stopped,
which will keep the quality of care good. The fact that user happiness went from 3.5/5 to 4.5/5 (a 28.6% rise) shows
that both customers and healthcare workers are happy with ITHMS. More acceptance and usage rates are often
linked to higher happiness scores. This can lead to better health management and more complete data collection
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Table 3: Statistical Analysis of IHMS Impact on Patient Outcomes

Outcome Parameter Pre-IHMS Post-THMS % Change | P-value
Hospital Readmission Rate 20% 12% -40% <0.05
Treatment Compliance Rate 60% 85% 41.7% <0.01
Patient Recovery Time (days) 30 22 -26.7% <0.05
Medication Error Rate (%) 5.0 2.0 -60% <0.01
Patient Follow-up Adherence (%) 70 90 28.6% <0.01

The data in Table 3 shows how Intelligent Health Management Systems (IHMS) have had a huge effect on a
number of important patient outcomes, showing big changes after they were put in place. Not only are these data
statistically significant, but they also show how IHMS can improve healthcare service and patient care management
in real ways. The drop in hospital return rates, from 20% to 12%, a 40% drop, is a key sign of better patient results
and effective original care. With a p-value of less than 0.05, this significant drop shows that IHMS's real-time
tracking and follow-up features make it easier to take care of patients after they've been discharged. By making sure
that patients follow their treatment plans and by finding problems early on, IHMS helps lower the chance that
patients will need to be readmitted, which makes healthcare centers less busy and lowers the costs of healthcare.

Pre-IHMS
| mmm Post-IHMS

Values

Outcome Parameters

Figure 5: Comparisons of pre- and post-THMS values across each parameter

Treatment compliance went from 60% to 85%, which is a 41.7% change. The fact that this improvement is
statistically significant (p-value less than 0.01) shows that IHMS helps patients be more involved in their treatment
and follow through with their plans. IHMS directly helps people follow their healthcare provider's advice, which
leads to better health results. It does this through features like automatic alerts, easy access to health information,
and personalized communication. The fact that the usual time it takes for a patient to heal has gone down from 30
days to 22 days, a 26.7% improvement, shows how well IHMS is at giving quick and accurate care. This finding,
which is important because the p-value is less than 0.05, shows how constant tracking and ideas based on data can
help healing processes go more quickly and effectively. IHMS makes sure that actions happen quickly by giving
healthcare workers the information they need to make quick choices. This can greatly speed up a patient's healing.
Because the p-value is less than 0.01, the 60% drop in drug errors from 5% to 2% shows one of the most important
safety features of THMS. This big drop shows that the system can make prescriptions more accurate and easier to
give by automating tasks and checking data in real time. Medication management, which is often messed up by
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humans, gains a lot from IHMS's accuracy and control, which improves patient safety and the efficiency of

treatment.
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Figure 6: Patient Recovery Time Reduction

The fact that patient follow-up adherence rates went from 70% to 90%, a 28.6% rise with a p-value of less than
0.01, shows that THMS is helping to improve continuity of care. This change is probably because the system can
automatically plan and inform patients of follow-up visits and make it easy for them to get medical help and
consults. More people who go to their follow-up appointments are important for keeping their conditions under
control, especially for long-term illnesses, and for stopping the disease from getting worse. In these results show
that IHMS is very good at controlling and keeping an eye on patients' health in real time, as well as actively
improving many aspects of patient care. The statistical significance of these results shows that ITHMS methods
work, showing that these systems are very helpful in making healthcare systems more quick, effective, and patient-

centered.
Table 4: Impact of Blockchain Technology in IHMS
Evaluation Before Blockchain After Blockchain Percentage
Parameter Implementation Implementation Improvement
Data Breach Incidents 5 0 100%
per Year
Data Transaction 150 10 93.3%
Integrity Errors
System Uptime (%) 97.5 99.8 2.36%
Patient Data Access 10 5 50%
Time (seconds)
Compliance with HIPAA | 85% 100% 17.6%
Regulations
Patient Trust Level (1-10 | 6.5 9.0 38.5%

scale)
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As shown in Table 4, adding blockchain technology to Intelligent Health Management Systems (IHMS) leads to big
changes in a number of important performance indicators. Adding blockchain has definitely stopped data breaches,
which used to happen five times a year but now don't happen at all. This 100% increase shows how strong
blockchain's security features are. These features protect data from hackers and people who shouldn't have access
to it, which is very important for health data. Also, the number of data transaction security mistakes dropped from
150 to just 10, which is a 93.3% gain. This huge drop shows how blockchain can keep data correct and consistent
across multiple entry points and changes. This is very important for keeping health records reliable and for making
sure that health treatments based on those records work.
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Figure 7: Before vs. After Blockchain Implementation

Uptime for the system has also gone up, from 97.5% to 99.8%, which is a small but important gain. This boost in
dependability makes sure that healthcare professionals can always access patient data, which is important for
giving patients quick and effective care, especially in emergency or critical situations. Access time to patient data
has been cut in half, from 10 seconds to 5 seconds. This shows that data search methods are now more efficient.
This faster access makes it easier to make decisions more quickly in hospital settings, which improves the
timeliness of care for patients. Compliance with HIPAA rules has hit 100%, up from 85%. This shows that
blockchain can meet strict legal standards and protect the safety and security of patient data. It's very important
that the patient's trust level went from 6.5 on a 10-point scale to 9.0. This change means that patients have more
faith in how their health information is handled, which can make them more involved and willing to share data for
medical reasons. This trust is very important for digital health efforts to be widely used and succeed.

6. CHALLENGES AND LIMITATIONS
A. Technical Challenges Encountered During the Implementation:

Intelligent Health Management Systems (IHMS) are hard to set up because of technology issues that can make
them less useful and less likely to be used. One big issue is that IHMS is difficult to put through to other healthcare
IT frameworks since they as a rule utilize distinctive stages and guidelines. To fathom this compatibility issue, we
require progressed program that can interface diverse frameworks without halting typical commerce. Another huge
issue is making sure that these frameworks are solid and can develop as required in a healthcare setting with a part
of request. Specialized issues, like bugs in computer program or broken equipment, can make clients lose believe
and make it difficult to care for patients. To urge past these specialized issues, the framework has to be thoroughly
tested, kept up, and overhauled on a normal premise, and healthcare labourers must have solid specialized bolster
to create beyond any doubt they can tally on it to grant basic care.
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B. Limitations of the Study:

While the study of IHMS's impact on healthcare results was intensive, it does have a few imperfections that seem
make the comes about less pertinent to other circumstances. One enormous issue is that the test estimate isn't
enormous sufficient to completely reflect all bunches, particularly marginalized bunches that might have diverse
healthcare needs and responses to tech-based medications. Another issue with that consider is that it as it were
looked at one range, so it might not be valuable in places with diverse healthcare frameworks or rules. Since of
these issues, the comes about are empowering, but they ought to be taken with a grain of salt until they are affirmed
in greater, more shifted thinks about conducted totally different places.

C. Ethical Concerns:

When it comes to actualizing IHMS, moral stresses are generally around ensuring understanding information and
the chance of computer inclination. To ease these stresses, strict data security rules were put in put that follows
national and remote rules such as GDPR. Information anonymization and secure encryption were utilized to
understand data safe from individuals who shouldn't have had get to it or from being stolen. Also, the utilize of Al
and ML strategies was kept open so that there would be no inclinations that seem alter the comes about of
treatment. To do this, algorithms had to be tried thoroughly to form beyond any doubt they were reasonable and
exact over a wide extend of population groups. Locks in partners, such as patients, healthcare workers, and morals
sheets, were exceptionally critical for investigating and progressing hones to create beyond any doubt they were
ethical and to deal with any new issues in a good way.

7. CONCLUSION

Studying Intelligent Health Management Systems (IHMS) in the healthcare field has shown that they can greatly
enhance patient tracking, analysis, and total healthcare service. Utilizing cutting edge technologies like AI, machine
learning, blockchain, and real-time data processing, IHMS have greatly improved the accuracy and effectiveness of
health services. IHMS allow real-time, constant tracking of patients, which makes it easier for instant and
personalized healthcare actions. In addition to improving patient results, this feature also makes the best use of
healthcare resources. Using blockchain technology has improved data security, keeping private and accurate patient
data an important part of building trust and following rules in digital health systems. But the road to fully
integrating IHMS into regular healthcare is full of big problems. There are both technical and non-technical
roadblocks, such as issues like system connectivity and social concerns about how to use data. Tackling these
problems will require engineers, healthcare experts, and governing bodies to work together, making sure that new
technologies are in line with moral standards and real-world healthcare needs. On the horizon, the continued
development of IHMS promises to not only improve current methods but also create new ways to manage health
that no one had thought of before. Continuous study and creativity are needed to get around THMS's current
problems and fully utilize its potential. As this technology develops, it will greatly affect how healthcare is provided
in the future, making it more effective, personalized, and focused on the patient. Ultimately, we want a healthcare
system that not only meets but also anticipates patients' needs, providing care that is both more efficient and more
effective than ever before.
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