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ABSTRACT: Use wearables to monitor heart rate, blood pressure, and oxygen levels in real-time. A hospital will be
transformed into a data graveyard. Sensors continue to generate huge volumes of real-time data, which must then be
managed within a robust database system. MySQL, an open-source RDBMS, would offer most of the performance and
reliability required to deal with such real-time data from wearables. Additionally, this type of system has ACID
compliance, indexing, and query optimization features that ensure data integrity, reliability, and reduced latency: very
important prerequisites for health care applications.

This study explores how MySQL, as a part of the existing technology, can lead to more efficient real-time management
and analysis of data, thus making it possible for healthcare professionals and patients to access such data instantly.
Examples are partitioning and cloud integration, among others, that would influence improved query handling. This
would then enable scalability and high performance to be achieved for increasing data requirements. MySQL also
tackles data security, storage optimization, and real-time decision-making. Some future prospects like Al integration
and improved time-series handling will strengthen the existing role of MySQL concerning the advancement of
healthcare analytics

KEYWORDS: MySQL, Real-Time Data, Healthcare Wearables, Data Integrity, Query Optimization, Cloud
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L. INTRODUCTION

Over the last few years, as a revolution in the medical field; healthcare wearables enabled the real-time  monitoring
of various vital signs such as heart rate, blood pressure, blood oxygen levels, and activities. These devices create
large volumes of data continuously and necessitate an appropriate database strategy for efficient management, storage,
and analysis. MySQL is one such open-source relational database management system (RDBMS) that has been relied
upon in managing real- time data from healthcare wearables. This research paper emphasizes the applicability of
MySQL in meeting the challenges of real-time data management in health care. High performance and scalability are
renowned requirements for real- time wearable data since the volume of data will grow exponentially. MySQL supports
the required SQL commands and has been shown to handle large data sets making it an ideal candidate for processing
data in real-time applications. Features like ACID comply with Reliability and Integrity, essential for the health
industry, since a slight mistake may have severe effects on medical applications.

The paper discusses MySQL to enhance healthcare applications-based integration of real-time data for instant access by
both doctors and patients to important information. In addition, with techniques such as indexing, partitioning, and
optimization in query processing, MySQL can reduce the query response time, which is critical for applications where
real-time data processing is highly emphasized. Furthermore, its capacity to cloud platforms and replication within the
platform has increased the dependability and scalability of solutions.

The paper also discusses the main challenges in real-time data handling such as latency, storage optimization, and
security in the context of the MySQL application and how capabilities such as an encrypted connection, user
authentication, and ACLs help protect sensitive healthcare data. Additionally, MySQL can provide analysis and visual
perception of data from wearables in a way that opens avenues for better decision-making.
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Research emphasizes that MySQL cost-effectively suits demands-flexible management of real-time data in health
wearables. . The other side to this power optimization in data management in health wearables is that MySQL, apart
from creating more efficient operation of the application, also creates improved patient care and health delivery.

NEED FOR STUDY

Healthcare wearables have become a vital part of modern medicine, offering continuous monitoring of patient vitals
such as heart rate, blood pressure, and oxygen saturation. These devices provide real-time insights that can significantly
improve diagnosis, treatment, and overall healthcare outcomes. However, the sheer volume of data they produce
presents a serious challenge. With thousands of readings generated per patient each day, healthcare providers face
difficulties in storing, retrieving, and analyzing such massive datasets effectively. Traditional database systems are
often unable to cope with the velocity and variability of these inputs, resulting in latency, inefficiency, and the risk of
compromised data quality. This creates an urgent need for advanced solutions that can handle large-scale, real-time
data management with speed and reliability.

The study becomes essential because healthcare is highly sensitive to errors and delays. In medical applications, even a
small lag in processing or a single inaccurate reading can have life-threatening consequences. Real-time data
management ensures that doctors and medical staff can instantly access accurate information about patients, enabling
timely interventions. Without an efficient system in place, wearables risk becoming underutilized, with their data stored
but not effectively leveraged for critical decision-making. Thus, exploring MySQL as a potential database framework
addresses not only the technical requirements of handling big data but also the ethical responsibility of ensuring patient
safety and accurate care delivery.

Another reason for conducting this study lies in the scalability demands of healthcare data. As wearable devices
become more affordable and widespread, millions of users are expected to rely on them in the near future. The
exponential rise in users means data volume will grow at an unprecedented rate. A system that works for a few
thousand patients today may collapse under the weight of millions tomorrow. MySQL offers indexing, partitioning, and
replication features that can be scaled efficiently across cloud platforms, making it a practical candidate for addressing
this growing demand. Studying its role in wearable healthcare data management therefore prepares the foundation for
sustainable, long-term solutions that can adapt as technology and patient needs evolve.

Finally, this study is needed to demonstrate how open-source technologies like MySQL can provide cost-effective yet
powerful alternatives to expensive proprietary systems. Many healthcare organizations, especially in developing
countries,

cannot afford high-end database infrastructures. By showing how MySQL can deliver performance, security, and
reliability on par with more expensive systems, this research highlights a pathway toward democratizing advanced
healthcare analytics. In this way, the study not only serves academic and technical purposes but also contributes to
making real-time healthcare innovations accessible on a global scale.

II. LITERATURE REVIEW

Cloud computing provides a modern alternative to many traditional web services, but it also faces a number of security
risks, some of which are common to other online services and others that are specific to the cloud. Some of the most
recognizable and possible risky risks in cloud computing are illustrated.

A. Healthcare Wearables and Data Characteristics

Healthcare wearables generate a multitude of complex data such as heart rate, step count, blood oxygen levels, and
sleep patterns. According to Patel et al. (2022), the data are characterized by velocity and variability, demanding
capability from database systems to support real time ingestion and processing.

B. The Very Effective Database of MySQL

The widespread acceptability of MySQL can be evinced by its efficiency in the management of structured data with the
accompanying support for data consistency and integrity. According to Brown et al. (2020), the presence of ACID
properties in MySQL is conducive for healthcare applications because the correctness of data and its retrievability will
be recognized.
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C. Real-time Data Management

Real-time data management typically uses ingestion, storage, and retrieval processes that involve low latency. MySQL
supports such cheap indexes and optimized queries for that purpose. Research by Chen et al. (2021) has also
demonstrated that it is possible to achieve 30% in real time wearable data retrieval using the InnoDB storage engine in
MySQL with advanced indexing mechanisms against traditional file-based storage systems.

D. Merging Analytical Tools

Such integration of MySQL with analytical tools and frameworks serves well on the course of processing healthcare
wearable data. Kumar et al. (2023) reveal how using MySQL together with visualization tools, such as Tableau;
programming languages like Python, allow making inferences around the source of wearables dataset.

E. Future Direction

The evolution of database technologies points toward possible future improvements in MySQL that would make it
easier and better suited for health wearables. For example, there is a huge amount of exploration in features such as
time-series data and more advanced caching techniques. - Zhang et al., 2023.

III. ER DIAGRAM
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This Entity-Relationship (ER) diagram illustrates the structure of a healthcare management system, consisting of six
interconnected tables. The Patients table stores essential patient details such as demographic and contact information.
The Doctors table contains information related to healthcare providers, including their specialization and professional
details. The Devices table records data about medical devices assigned to patients, linking each device to the respective
user. The VitalSigns table captures continuous health metrics such as heart rate, blood pressure, and temperature
readings. The Alerts table is used to store system-generated notifications regarding abnormal health conditions or
important updates related to patient care. Finally, the PatientDoctorMapping table serves as a bridge, associating
patients with their assigned doctors and ensuring proper management of doctor—patient relationships. The relationships
in this ER diagram clearly define how patients are connected to their vital signs, devices, and alerts, while the mapping
table ensures accurate linkage between patients and their designated healthcare providers.
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Queries That Can Help in Business Decisions and Add Value
1. Query to Get Patients and Their Assigned Devices

G B — E Q Q_) Limtto 1000rows ~ ~ |y | & Q (1 3
1@ SELECT p.Name AS PatientName, a.AlertType, a.AlertMessage, a.Timestamp

FROM Alerts a

3 JOIN Patients p ON a.PatientID = p.PatientID

4 WHERE p.PatientID = 1;

~No

| Result Grid | _’:| ) Fiter Rows: Export: {g ’Wnp Cel Content: A

t Patienthame 7 AlertType Ale;tMessage | Timestamp |
» |John Doe HighHeartRate Heart rate exceeds normalrange  2024-01-0109:00:00

The query retrieves patient details and devices assigned to each patient by joining the Patients table (alias p) with the
Devices table (alias d) via PatientID. It then selects fields of interest from the Patients table, such as Name, Age and
Gender, and DeviceName, DeviceType and Manufacturer from the Devices table. Thus, the query yields a
comprehensive listing of patients and their demographic information, together with details of the device associated with
the patient: type of device and name of manufacturer.

2. Query to Get the Most Recent Vital Sign Reading for Each Patient

W FFAQO D B umto100ows 4 | ¢ Q ({] 3
1@ SELECT p.Name AS PatientName, vs.HeartRate, vs.BloodPressure, vs.Temperature, vs.Timestamp
2 FROM VitalSigns vs
3 JOIN Patients p ON vs.PatientID = p.PatientID
4 WHERE vs.Timestamp = (SELECT MAX(Timestamp) FROM VitalSigns WHERE PatientID = vs.PatientID);

5
Result Grid | £ 43 Fiter Rows: Export: S | Wrap Cel Content: I
PatientName HeartRate BloodPressure Temperature  Timestamp

» | JohnDoe n 120/80 98.60 2024-01-0108:00:00
JaneSmith 78 110/70 98.40 2024-01-0108:10:00
Sam Wilson 65 130/85 9.70 2024-01-0108:20:00
Alex Lee 80 140/90 99,10 2024-01-0108:30:00
MariaGarcia 70 125/82 98.50 2024-01-0108:40:00

The query retrieves for each patient the latest readings of vital signs. To do this, the VitalSigns table (used as vs) is
joined with the Patients table (used as p) based on their common PatientID.

IJARETY © 2025 | AnISO 9001:2008 Certified Journal | 2913



http://www.ijarety.in/

International Journal of Advanced Research in Education and TechnologY (IJARETY)

| ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal |

$HJARETY || Volume 12, Issue 4, July - August 2025 ||
DOI:10.15680/IJARETY.2025.1204072

The WHERE clause includes, through a subquery using MAX(Timestamp), the most recent Timestamp per patient as
part of the retrieved records. In this way, the query produces a report ofthe patient's name, heart rate, blood pressure,
temperature, and timestamp of the latest reading.

3. Query to Get Alerts for a Patient

GE VYA 0 B limtto 1000rws 9 | Q [f)| @
10 SELECT vs.Timestamp, vs.HeartRate
2 FROM VitalSigns vs
3 JOIN Patients p ON vs.PatientID = p.PatientID

WHERE p.PatientID = 1 -- Replace with actual PatientID

I

5 ORDER BY vs.Timestamp;

\ Result Grid } _j 3 Fiter Rovss: Export: H Wrap Cell Content: JA
Timestamp HeartRate
b |202401-0108:00:00 72

The query is designed to retrieve alert details for a specific patient against his PatientID. It joins the Alerts table (alias
a) with the Patients table (alias p) based on the common key PatientID. TheWHERE clause is for filtering of records for
PatientID = 1. The output for this filtering criterion shows the patient's name, alert type, alert message, and timestamp of
the alert. Here, we have: Alert for "John Doe"- type: "High Heart Rate".

4. Query to Give Patients who are Suffering from High Blood Pressure

GH 7 Fa & Limtto 1000ows  ~ | ¥ | ¥ Q (1 (&)

SELECT p.Name AS PatientName, vs.Temperature

FROM VitalSigns vs

~N

3 JOIN Patients p ON vs.PatientID = p.PatientID
- WHERE vs.Temperature < 98.6;
5
Result Grid | H 4% Fiter Rows: | Export: Efg | Wrap Cel Content: T2

Patje;man;e Temperature
» |Jane Smith 98.40
Maria Garca  98.50

The query fetches patients suffering from hypertension by joining the two tables, the VitalSigns and the Patients tables,
on the basis of the PatientID. It filters all records which have systolic blood pressure (the first value before /') above
130 or diastolic blood pressure (the second value after '/') above 80. This will be processed by splitting the blood
pressure values with SUBSTRING INDEX and converting them to numeric format with CAST. This means that it will
include patients such as Sam Wilson and Alex Lee who meet the criteria for high blood pressure.
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5. Query to Give Patients who are Suffering from High Blood Pressure

W B ,ﬂ. Q b D Lintto 100rows | 3 | ¢ Q{1 2
10 SELECT p.Name AS PatientName, d.DeviceName, d.DeviceType, a.AlertType, a.AlertMessage, a.Tinestamp
2 FROM Devices d
JOIN Patients p ON d.PatientID = p.PatientID
4 JOIN Alerts a ON p.PatientID = a.PatientID
5 WHERE p.PatientID = 1;

>

ResultGrid | ] 4} FiterRovs: Expot: 5 | Wrap Cel Content: [§
Patienthame  DeviceName  DevieeType  AleriType Alertiessage Timestamp
b JohnDoe  FitnessTracker HeathTechInc, HighHeartRate Heartrate exceeds normalrange  202401-0109:00:00

The query retrieves the heart rate trend of a particular patient by joining the VitalSigns table witthe Patients table on the
basis of the PatientID.It retrieves records for a given PatientID (1 in this example) and orders it by the Timestamp
column.It helps keep track of the patient's heart rate on a time basis.The output shows the timestamp 2024-01-01
08:00:00 with a heart rate of 72.

6. Query to Give Patients who are Suffering from High Blood Pressure

G B ?' ?ﬂ' Q & Limtto 1000rows v | 3% v Q 1 &

SELECT p.Name AS PatientName, vs.Temperature

FROM VitalSigns vs

N

w

JOIN Patients p ON vs.PatientID = p.PatientID

- WHERE vs.Temperature < 98.6;

v

Result Grid __] 43 Fiter Rows: Export: B ‘Wrap Cell Content: IA
PatientName Temperature

» |JaneSmith  98.90
Maria Garcda  98.50

It obtains patients living in below normal temperatures (lower than 98.6F). It uses the VitalSigns table (vs) and joined it
with Patients table (p) by their PatientID. The result gives the names of the patients and their registered temperatures.
Here, Jane Smith with 98.40 F and Maria Garcia with98.50 F are qualifying cases. This effectively isolates the
populations with low-body temperatures under normal ranges.

IV. CONCLUSION
In fact, the application of MySQL to real-time data administration in healthcare wearables is a reliable, efficient, and

expandable solution to modern-day healthcare needs. The research finds MySQL as a large bearer of real-time data and
a provider of low-latency features permitting the real-time verification of patient vital signs.
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Its structured query language and advanced features, including indexing and partitioning, make it suitable for
continuous processing of data streams from wearables while ensuring the integrity and consistency of data.

On the one hand, it enables the storage, analysis, and retrieval of patient information in a way that allows immediate
decision-making as well as personalized care by healthcare providers. On the other, it supports multiple platforms with
consolidated integration into visualization tools to ensure that healthcare professionals enjoy the user experience.

Yet, it has lot of bright features, challenges like scalability in extreme data loads, and also data privacy under the
healthcare regulations. The future versions coming up in MySQL, coupled with advanced encryption and Al-driven
optimizations, can even make it more efficient in the healthcare domain.

In effect, MySQL becomes a foundational technology enabling real-time online healthcare analytics, linking the two
ends of the wearable technology and the patient care.
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