www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

APy, 'NTERNATIONAL JOURNAL OF CREATIVE
@EE% RESEARCH THOUGHTS (1JCRT)

An International Open Access, Peer-reviewed, Refereed Journal

Datamed: Enhancing Post-Surgery Care With
Real-Time Monitoring And Intelligent

1 MoHAMED HARRIS J, 2RIYAS AHAMED M, 3 SAI KISHORE MV 4SYED NIHAALAHAMED T, ® NISHANTHI
M

1234Student, *Assistant professor
!Department of Computer Science and Engineering
!Aalim Muhammed Salegh College of Engineering, Chennai, India

Abstract: The increasing frequency of hospital readmissions following surgical interventions presents
a pressing issue for healthcare systems worldwide. These readmissions not only jeopardize patient health
outcomes by exposing individuals to further complications, but they also exert significant financial and
operational pressures on healthcare institutions. The underlying causes of these readmissions are often
multifactorial, ranging from inadequate post-discharge care and poor medication adherence to
socioeconomic and demographic disparities. Recognizing this complexity, the present research seeks to
dissect comprehensive healthcare datasets to pinpoint the most influential factors contributing to
readmissions, with a focused analysis on gaps in follow-up care and specific demographic patterns.

Index Terms - enhancing post-surgery care withreal-time monitoring and intelligent intervention

l. INTRODUCTION

Hospital readmissions, particularly those that occur after surgical procedures, represent a critical and
persistent challenge within the healthcare system. These readmissions are often indicative of deeper
systemic issues in the continuum of care, where lapses occur once patients are discharged from the
controlled hospital environment. Among the most prevalent factors contributing to readmissions are
insufficient post-discharge monitoring, lack of adherence to prescribedmedications, and inadequate patient
education regarding potential complications. These gaps can result in the recurrence of symptoms,
exacerbation of existing conditions, or the development of newcomplications, all of whichnecessitate
areturn to the hospital. Moreover, the challenge is compounded by patient-specific demographic variables
such as age, literacy levels, income brackets, and the presence of comorbidities like diabetes. hypertension,
or cardiovascular conditions. These factors not only influence a patient’s recovery trajectory but also
determine their capacity to access.

comprehend, and act on healthcare information effectively. Consequently, managing post-surgical care
through traditional means has proven insufficient in ensuring optimal patient outcomes and minimizing
costly readmissions. The economic and clinical implications of frequent readmissions are profound.
Financially, hospital readmissions account for billions in healthcare expenditures globally, straining both
public and private healthcare infrastructures. For patients, a readmission often signals a disruption in
recovery, emotional distress, and exposure to additional medical risks such as hospital-acquired infections
or complications from repeated procedures. For healthcare providers and administrators, high readmission
rates negatively affect institutional ratings, insurance reimbursements, and regulatory compliance metrics.
The interrelationship between readmission rates and quality of care has led to the development of national
and international benchmarks that penalize institutions with excessive rates, further underlining the urgency
of addressing this issue.
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Therefore, the need for innovative, scalable, and patient-centric solutions is more pressing than ever In
response to these multifaceted challenges, this research proposes the development and implementation of
DataMed, a comprehensive digital healthcare platform aimed at proactively reducing hospital readmissions
after surgical interventions. DataMed is designed with a robust architecture that integrates secure user
authentication, real-time communication interfaces, and predictive analytics. Upon discharge, patients are
onboarded into the system through a secure, multi-factor authentication process, ensuring the
confidentiality and integrity of health data. The platform features.

1. BACKGROUND

Hospital readmissions, especially those following surgical interventions, continue to be a significant concern
for healthcare providers and policymakers alike. These readmissions not only reflect potential shortcomings
in patient recovery and continuity of care but also impose substantial financial and operational burdens on
healthcare systems. Research over the past decade has consistently shown that a considerable portion of
hospital readmissions are avoidable. In many cases, they result from preventable failures in post-discharge
management, such as inadequate patient education about symptoms to watch for, missed follow-up
appointments, poor adherence to medication regimens, or the lack of prompt responses to emerging
complications. These gaps in care are often not due to clinical negligence, but rather the limitations of
conventional discharge processes and follow-up mechanisms, which are unable to maintain sustained
engagement with patients once they leave the hospital environment. The problem is especially acute for
patients undergoing complex surgical procedures, where the risk of post-operative complications is higher
and the requirements for recovery support are more stringent and time sensitive. Moreover, demographic
variables play a pivotal role in shaping the readmission landscape. Older adults, for instance.

often face physical and cognitive challenges that impair their ability to follow discharge instructions
accurately. Patients from lower socioeconomic backgrounds may lack the financial resources,
transportation, or digital access needed to obtain prescribed medications or attend follow-up visits.
Additionally, individuals living with multiple chronic conditions such as diabetes, cardiovascular disease, or
chronic obstructive pulmonary disease (COPD) are inherently more vulnerable to setbacks in their
recovery.These factors are compounded when patients face language barriers, low health literacy, or limited
social support, all of which contribute to a higher probability of returning to the hospital shortly after
discharge. Traditional models of post-discharge care, while well-intentioned, are often ill-equipped to
handle the diversity of these needs. In-person consultations are constrained by availability and geography,
while telephone-based follow-ups can be limited in depth and often fail to capture the nuances of patient
conditions. The evolution of digital health technologies has ushered in a new era of opportunities to
transform how healthcare systems manage post-discharge care.Telemedicine platforms.

remote patient monitoring devices, and mobile health applications have begun to bridge the gap between
hospital care and home recovery. However, many of these tools suffer from serious limitations that
undermine their potential impact. They often rely heavily on text-based interfaces, which are not always
accessible to elderly patients or those with low technological literacy. Additionally, many systems lack real-
time data analytics capabilities, meaning that even if a patient reports symptoms, there can be delays in
interpreting and acting on the data. Integration with broader healthcare information systems is also
frequently inadequate, leading to fragmented records and missed opportunities for timely intervention. Thus,
while the promise of digital healthcare is significant, its current execution often falls short of addressing the
deeply rooted, systemic issues surrounding hospital readmissions. To address these multifaceted challenges,
this research proposes the DataMed system—a comprehensive, intelligent, and inclusive digital platform
specifically designed to reduce hospital readmissions by enhancing post-surgical care. DataMed is
conceptualized as an all-in-one solution that goes beyond the limitations of existing technologies by offering
a voice-enabled, user-friendly interface tailored to a broad spectrum of patients.

including those with minimal digital experience. The voice interaction component is especially critical, as it
enables patients with visual impairments, limited literacy, or language barriers to interact effortlessly with
the system. This functionality empowers patients to report symptoms, ask questions, and receive
instructions in a more natural and accessible manner, thereby reducing communication friction and
improving adherence to recovery protocols. At its core, DataMed features real-time notification and alert
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systems that ensure any deviation from expected recovery patterns is detected and addressed promptly.
Patients can report their symptoms, medication adherence, or complications through the platform, and based
on predefined thresholds and machine learning models, automated alerts are sent to healthcare providers for
immediate attention. This real-time responsiveness stands in contrast to traditional systems that may require
patients to wait days or weeks for follow-up consultations. Furthermore, integrated data analytics as
universe of the study.Non-financial firms listed at KSE-100 Index (74 companies according to the page of
KSE visited on 20.5.2015) are treated as universe of the study and the study have selected sample from
these companies.

1L ARCHITECTURE

The DataMed system is envisioned as a holistic and intelligent digital healthcare platform tailored to address
the critical need for effective post-surgical care management. Built with a user-centric and data-driven
philosophy, the platform is designed to foster seamless, secure, and continuous interaction between patients,
healthcare providers, and hospital data analysts. The architecture of DataMed begins with a secure multi-
factor authentication mechanism, which serves as the gateway to the system. Patients access the hospital’s
online portal using a unique patient identifier, and their identity is verified through a one-time password
(OTP) sent to their registered mobile number. This layer of security not only safeguards sensitive patient
data from unauthorized access but also builds a foundation of trust necessary for open and reliable
communication. Once authenticated, patients are directed to theirpersonalized dashboard, which acts as a
comprehensive control center for managing their recovery journey.This dashboard presents essential details
such as the patient’s name, age, sex, medical history, and surgical profile—including the procedure
performed and the identity of the attending physician. Beyond just a static repository of medical data, the
dashboard is dynamically integrated with an interactive chatbot interface.

Figure 1: System Architecture

Patient (Web Portal)

User Authentication Module
(Login via ID, OTP via Email/Mobile)

Patient Dashboard Module
(Details; Name, Age,
Surgery Info, etc.)

Chatbot: Post-Discharge Reporting Tool
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Patient Web Portal:

The system begins with the patient accessing a dedicated web portal. This portal serves as the main
interface through which patients interact with the system. It is designed to be intuitive and accessible,
allowing users to log in and manage their post-operative care efficiently.

User Authentication Module:

Once the patient initiates access to the DataMed portal, the User Authentication Module serves as the
system’s first line of defense, playing a critical role in safeguarding the confidentiality, integrity, and
availability of personal health information. This module is meticulously designed to ensure that only
verified and authorized individuals can gain entry to the platform, thereby upholding patient privacy and
adhering to healthcare data protection regulations such as HIPAA (Health Insurance Portability and
Accountability Act) and GDPR (General Data Protection Regulation).
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Patient Dashboard Module:

After successful login, the patient is directed to their personal dashboard. This dashboard provides a
comprehensive view of their information, including personal details such as name, age, and sex, as well as
medical history. It also displays surgery-specific data, including a description of the procedure and the
doctor responsible for it. The dashboard acts as the centralized location for the patient’s medical profile.

Post-Discharge Reporting (Chatbot Tool):

One of the key features of the system is the chatbot tool integrated for post-discharge symptom
reporting. Patients can communicate any issues they experience after surgery directly through this chatbot.
The tool operates 24/7 and is designed to instantly capture, interpret, and relay this information to healthcare
providers.

Notification Module:

Once the chatbot receives a symptom report from a patient, the Notification Module sends real-time
alerts to both the surgeon and the hospital’s data analyst. This module ensures immediate communication,
reducing delays in responding to potential complications.

Admin and Analytics Module:

While patients and doctors interact on the front end, the Admin and Analytics Module runs in the
background to manage operations and monitor performance. Admins handle user roles and permissions,
while analytics tools evaluate patient trends, system efficiency, and alert-response times. These insights help
in continuously refining the system and improving patient care outcomes.

Conclusion:

The DataMed system stands as a comprehensive and forward-thinking solution to the longstanding
challenge of hospital readmissions, particularly in the critical period following surgical procedures. In an era
where healthcare systems are under increasing pressure to deliver high-quality outcomes while
simultaneously controlling costs, DataMed exemplifies how digital innovation can reshape the post-discharge
experience into a more responsive, personalized, and data-informed process. At its core, DataMed reimagines
post-surgical care by combining key functionalities—secure user authentication, real-time symptom
reporting, streamlined prescription management, and powerful analytics—into a unified, patient-friendly
platform. This integration not only simplifies the post-discharge journey for patients but also equips
healthcare providers with the tools and insights they need to intervene quickly and effectively when
complications arise.

A distinguishing feature of DataMed is its inclusive and accessible design, particularly the
implementation of a chatbot interface that allows patients of all technological literacy levels to participate in
their care. Patients can report symptoms such as pain, swelling, or signs of infection in a conversational and
intuitive manner. These inputs are instantly relayed to the relevant clinicians and data analysts via automated
alerts, ensuring that no critical update is delayed or overlooked. This immediacy is vital, as delays in
identifying and addressing post-operative issues are a common cause of readmissions. By transforming the
communication model from passive (waiting for scheduled appointments) to proactive and dynamic,
DataMed significantly reduces the chances of adverse events escalating into readmission-worthy
emergencies.

Equally important is the platform’s prescription management system, which not only facilitates the issuance
of prescriptions based on real-time assessments but also supports direct downloading and ordering of
medications. This eliminates common barriers such as patients forgetting to collect prescriptions, delays in
pharmacy access, or lapses in medication adherence. By ensuring continuity in medication regimens,
DataMed plays a crucial role in maintaining the integrity of post-operative treatment plans, thus reducing
the risk of complications that often stem from non-compliance or missed doses.
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Beyond these operational efficiencies, DataMed’s analytics module offers a deeper, strategic value. By
analyzing patient interaction data, reported symptoms, recovery timelines, and system usage patterns, the
platform generates actionable insights for healthcare administrators and clinicians. These insights help
identify trends in patient outcomes, pinpoint areas for protocol improvement, and refine intervention
strategies. For instance, if data shows that certain surgeries consistently result in higher alert volumes at
specific recovery intervals, healthcare teams can proactively schedule additional check-ins or adjust
discharge instructions accordingly. In this way, the system becomes not only a tool for immediate clinical
response but also a framework for continuous improvement in care delivery.

The potential of DataMed extends well beyond its current capabilities. Thanks to its modular and scalable
architecture, the system is well-positioned for future enhancements that can further revolutionize patient
care. Possible expansions include the integration of predictive analytics algorithms that can assess patient
risk levels before complications occur, as well as the incorporation of wearable devices to allow for
continuous, passive health monitoring. These enhancements would enable the system to detect physiological
anomalies in real time, offering an even higher level of preventive care. Additionally, expanding language
support and accessibility features would allow the platform to serve a broader demographic, aligning with
the principles of inclusive healthcare delivery.
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