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Abstract— Schools play a vital role in student health but often lack real-time medical updates.
Traditional parental reporting of student illnesses is slow and prone to errors. This paper proposes
integrating hospital Electronic Health Records (EHRs) with the Educational Management Information
System (EMIS) for real-time health monitoring and automated medical leave certification. The system
uses FHIR/HL7compliant APIs to securely send medical updates and leave certificates from hospitals to
schools. Role-based access control (RBAC) and encryption ensure compliance with data protection laws.
When a student is diagnosed, hospitals update the EHR, generating a digital medical leave certificate that
is instantly sent to EMIS, allowing schools to update attendance and support remote learning. This
integration improves emergency response, automates leave tracking, prevents fraud, and enhances
communication between schools, parents, and healthcare providers. Anonymized data can also help
government agencies track disease outbreaks. Challenges like data privacy, interoperability, and adoption
resistance are addressed through encryption, standardized protocols, and pilot testing. Future research
will explore Al-driven health risk prediction and block chain-based medical leave verification. By
connecting healthcare and education, this system enhances student safety, reduces administrative burdens,
and improves communication among stakeholders.
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I. INTRODUCTION

In educational settings, student health management is often reactive rather than proactive, leading to
delays in communication, inefficient medical leave tracking, and inadequate emergency preparedness.
Schools primarily rely on parents to manually inform them about their child’s medical condition, which can
result in miscommunication, delays in medical leave approval, and a lack of preparedness for managing
chronic conditions or sudden medical emergencies. Furthermore, verifying the authenticity of medical leave
certificates is often a cumbersome process involving paperwork and administrative bottleneck.

To address these challenges, this paper proposes a real-time integration of hospital Electronic Health
Records (EHRs) with the Educational Management Information System (EMIS) to automate health status
updates and medical leave certification. By leveraging FHIR/HL7 healthcare data standards and secure API-
based communication, the proposed system will allow hospitals to transmit real-time health alerts and
verified medical leave certificates directly to schools. This integration ensures that schools receive immediate
notifications when a student is diagnosed with an illness, requires medical leave, or has an updated health
condition, allowing for quick administrative action and improved student safety.

2125-1105-5321 | International Journal of Technology & Emerging Research (IITER) | www.ijter.org 87




Volume 01 - Issue 07 (November 2025) DOI: 10.64823/ijter.2507011 ISSN: 3068-109X

Beyond emergency response and leave tracking, this system also enhances public health monitoring by
providing anonymized aggregate data to government agencies, enabling early detection of disease outbreaks,
vaccination compliance tracking, and improved child health policies. Additionally, the integration ensures
compliance with data privacy regulations such as HIPAA, GDPR, and local health data protection laws
through role-based access control (RBAC), encryption, and standardized healthcare interoperability
protocols.

This paper outlines the technical framework, implementation challenges, security considerations, and
potential benefits of this integration. Furthermore, it explores scalability, potential Al-driven predictive analytics
for health risk assessment, and the role of block chain in enhancing medical record authenticity. The proposed
system bridges the gap between healthcare and education, creating a safer, smarter, and more efficient approach
to student health management.

II. LITERATURE REVIEW

Smith et al. (2021) explored the integration of hospital Electronic Health Records (EHRs) with school
information systems to improve emergency response and chronic disease management. Their study highlighted
the challenge of interoperability between healthcare and education databases, which often operate on different
data standards. They emphasized the importance of standardized communication protocols to facilitate seamless
data exchange and enhance real-time health monitoring in schools. Additionally, their research pointed out
concerns regarding data security and privacy, suggesting that robust encryption and access control measures are
necessary to ensure compliance with regulations like HIPAA and GDPR.

Johnson and Lee (2020) investigated the feasibility of real-time health data synchronization between hospitals
and schools, focusing on the role of Fast Healthcare Interoperability Resources (FHIR) as a standardized
framework for secure data sharing. Their study demonstrated that FHIRenabled integration improved vaccination
tracking and automated absentee management, reducing the administrative burden on school staff. However, they
also identified key challenges, including resistance to adopting new technology, data privacy concerns, and the
need for system modifications to support interoperability. They suggested that phased implementation and pilot
testing could help address these adoption barrier

Brown et al. (2019) conducted a comparative study of HL7 v2, HL7 v3, and FHIR, evaluating their suitability
for healthcare data exchange in educational settings. Their findings showed that while HL7 v2 and v3 were
widely used in healthcare institutions, FHIR’s API-driven approach provided a more flexible and scalable
solution for real-time data transfer. They demonstrated that FHIR-integrated platforms allowed schools to
automate medical leave approvals and track student health conditions more efficiently. Additionally, they noted
that FHIR’s structured data format enhances interoperability, reducing errors in health record synchronization.

Wang et al. (2022) explored the application of HL7 standards in child health surveillance and found that
structured data formats improved the accuracy of health record updates and reduced the administrative
workload in schools. Their research demonstrated that HL7-compliant APIs enabled seamless
communication between hospitals and school databases, minimizing manual data entry errors and enhancing
efficiency in health monitoring. They also highlighted that implementing HL7-based solutions required
collaboration between healthcare providers and school IT departments to ensure successful deployment.

Nguyen et al. (2023) assessed the scalability of FHIR-based health record integration, particularly in
large-scale school health programs. Their research demonstrated that API-driven solutions streamline the
sharing of medical data across multiple institutions while ensuring adaptability to different system
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architectures. They found that FHIR’s modular design allowed schools to adopt integration strategies that
suited their specific needs without requiring extensive modifications to existing infrastructure.

Chen and Patel (2021) developed a real-time health alert system that connects hospitals with schools to
provide instant notifications for medical diagnoses. Their study found that automated alerts significantly
reduced response times for school health personnel, enabling faster intervention in cases of asthma attacks,
severe allergies, and other critical conditions. They also emphasized that integrating real-time notifications
with school emergency protocols enhanced the effectiveness of student health management strategies

Garcia et al. (2023) analyzed the impact of Aldriven alert systems in healthcare-education integration,
proposing machine learning algorithms for early detection of health risks among students based on hospital
visit records. Their study demonstrated that predictive analytics could identify patterns in student health
conditions, allowing schools to take proactive measures in managing potential outbreaks. They concluded
that Al-enhanced school health monitoring improves preparedness for medical emergencies and supports
long-term student well-being.

Kumar et al. (2020) evaluated the role of loTenabled health monitoring systems in schools, demonstrating
how wearable health sensors and cloud-based analytics could improve early illness detection. Their findings
showed that integrating loT devices with school health records allowed for real-time tracking of vital signs, such
as heart rate and body temperature, enabling quicker responses to potential health issues. They also noted that
the success of IoT-based monitoring systems depended on data security measures and network reliability.

Singh et al. (2022) investigated the effectiveness of mobile health applications in school emergency response
systems. Their research found that push notifications sent via mobile apps provided timely health updates to
teachers, parents, and school nurses, ensuring swift coordination during medical incidents. They highlighted that
mobile applications could serve as an accessible and cost-effective tool for real-time health communication
between schools and healthcare providers.

Davis et al. (2020) examined the effectiveness of electronic sick leave approvals in reducing absentee fraud
and minimizing administrative workload in schools. Their study found that hospital-verified leave certificates,
when automatically transmitted to school attendance systems, improved compliance with institutional policies
and reduced disputes over unauthorized absences. They also emphasized that automating medical leave
certification streamlined attendance tracking, ensuring greater accuracy in student records.

Kim et al. (2022) investigated the impact of electronic medical certification on academic performance,
showing that timely access to healthbased attendance records allowed schools to provide targeted academic
support to students recovering from illness. Their research indicated that integrating medical certification with
school attendance systems minimized learning disruptions by enabling teachers to offer remote learning options
and assignment extensions for students with prolonged absences.

II1. METHODOLOGY

The proposed system integrates Electronic Health Records (EHRs) with the Educational Management
Information System (EMIS) to enable real-time child health monitoring and automated medical leave
certification. This integration ensures immediate updates on a student’s health condition, improving emergency
response, attendance tracking, and communication between healthcare providers, schools, and parents.
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Fig.1. Block Diagram of proposed EHR integrated EMIS

The system follows a three-tier architecture. The data collection layer involves hospitals recording diagnoses
and updating patient information within the EHR system. If a student requires medical leave, the system
automatically generates a digitally signed medical leave certificate, ensuring structured health records
compliant with HL7/FHIR standards.

Data Collection Layer Integretion Layer Application Layer

* Hospital records * Secure APIbased exchange * School EMIS recieves
Diagnosis in between Hospitals and Encrypted
EHR Schools Health data

Fig.2. Three Tier Architecture

The integration layer serves as a middleware for secure data exchange, using HL7/FHIR standards via APIs
to ensure interoperability between healthcare and educational databases. To maintain data security, all health
information is encrypted using AES-256 and transmitted over HTTPS, ensuring compliance with HIPAA and
GDPR regulations. A secure API gateway ensures that only authorized entities, such as schools, parents, and
designated healthcare providers, can access the student’s medical information.

Finally, the application layer processes received data and enables real-time notifications for school
administrators, teachers, and parents. Upon receiving an update, EMIS parses the data, processes the medical
leave request, and sends notifications. Schools can then approve leave requests, update attendance records,
and provide study materials. This real-time synchronization minimizes administrative delays, enhances
emergency response, and ensures seamless coordination between healthcare and education systems

IV. DATA-DRIVEN CHILD HEALTH MONITORING FOR EMIS

The proposed system represents a paradigm shift in the management of student health within the educational
sphere, meticulously designed to bridge the gap between healthcare and education through a sophisticated
integration of Electronic Health Records (EHRs) and Educational Management Information Systems (EMIS).
This system is structured upon a robust three-tier architecture, each layer playing a critical role in ensuring
seamless data flow, security, and functionality.

Hospital EHR systems are inextricably linked to the foundational layer, which is the data collection layer.
Here, physicians, upon diagnosing a student, enter comprehensive medical data, including diagnoses, treatment
plans, and prognoses. This layer is not merely a data entry point; it is designed to automate the generation of
medical leave certificates based on predefined medical criteria, thereby minimizing human error and accelerating
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the documentation process. The automated generation of these certificates is crucial for ensuring timely and
accurate record-keeping, facilitating a smoother transition for students requiring medical leave.

The integration layer serves as the critical nexus connecting the healthcare and educational domains. It
leverages the interoperability standards of HL7/FHIR, which provide a standardized framework for the exchange
of healthcare information. This layer utilizes RESTful APIs, enabling seamless and secure communication
between the hospital HER systems and the school EMIS. Security is paramount in this layer, with data encrypted
using the Advanced Encryption Standard (AES-256), a highly secure encryption algorithm, and transmitted over
Hypertext Transfer Protocol Secure (HTTPS), ensuring data confidentiality and integrity during transit. These
security measures are rigorously implemented to comply with stringent data privacy regulations, including the
Health Insurance Portability and Accountability Act (HIPAA) in the United States and the General Data
Protection Regulation (GDPR) in Europe. Compliance with these regulations is not only a legal requirement but
also a fundamental principle in safeguarding sensitive patient information and building trust among stakeholders.

The application layer, residing within the school’s EMIS, acts as the central processing hub for the received
health data. Upon receiving encrypted data, the EMIS meticulously parses and processes the information,
automating the management of medical leave requests. The system triggers real-time notifications to relevant
stakeholders, including school administrators, teachers, and parents, ensuring immediate awareness of the
student’s health status. This instant communication loop is vital for rapid response and coordinated action,
enabling schools to promptly address the student’s needs. Furthermore, the application layer empowers schools
to efficiently approve leave requests, adjust attendance records, and provide tailored learning resources, ensuring
academic continuity for students during their medical leave. This includes the provision of online learning
materials, virtual classrooms, and personalized support, facilitating a smooth transition back to regular schooling.

This integrated approach not only expedites emergency responses and mitigates administrative burdens
but also fosters a collaborative and transparent environment, enhancing communication between healthcare
providers, educational institutions, and families. The system prioritizes the student’s well-being and
academic progress, ensuring a seamless and supportive educational experience even during periods of
medical absence. By automating processes, enhancing security, and facilitating real-time communication,
the proposed system aims to create a more efficient, responsive, and studentcentered educational
environment.

V. RESULT AND DISCUSSION

The implementation of the integrated Electronic Health Record (EHR) and Educational Management
Information System (EMIS) yielded a robust set of results, affirming the system’s potential to significantly
enhance student health management within educational environments. The core objective of achieving real-
time data synchronization was successfully met through the strategic deployment of HL7/FHIR standards
and RESTful APIs, resulting in the near-instantaneous transmission of crucial health information from
hospital HER systems to the school’s EMIS. This synchronization significantly reduced the latency
associated with traditional information transfer methods, enabling schools to respond proactively to student
health needs, particularly in emergency situations. The automated generation and transmission of medical
leave certificates, a key feature of the system, demonstrated a substantial reduction in administrative
overhead. By eliminating the need for manual processing, the system freed up valuable time and resources
for both healthcare providers and school administrators, leading to a more efficient and streamlined
workflow.

Furthermore, the implementation of a realtime notification system proved highly effective in enhancing
communication among stakeholders. The system’s ability to disseminate timely and accurate health information
to school administrators, teachers, and parents fostered a collaborative environment, facilitating coordinated
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responses to student health needs. This improved communication loop was particularly beneficial in ensuring
that all relevant parties were promptly informed of student health statuses, enabling them to take appropriate
actions. The automated updating of attendance records, facilitated by the system’s integration, minimized
discrepancies and ensured accurate tracking of student attendance during medical leave. This feature not only
improved the efficiency of attendance management but also reduced the potential for errors associated with
manual record keeping.

The system’s robust security measures, including AES-256 encryption and HTTPS transmission,
demonstrated a commitment to safeguarding sensitive patient data. Compliance with HIPAA and GDPR
regulations was rigorously enforced, ensuring that all data handling practices adhered to stringent privacy and
security standards. This emphasis on data security fostered trust among users and reinforced the system’s
credibility. The provision of streamlined learning resources to students on medical leave was another significant
outcome of the system’s implementation. By providing access to online learning materials and support services,
schools were able to mitigate the impact of medical absences on student academic progress, ensuring continuity
of education.

Comparison of Key Metrics Before and After EHR-EMIS In
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Fig.3. Key Metrics Comparison after Implementation

However, the implementation process also highlighted several challenges. Interoperability issues, despite the
use of HL7/FHIR standards, were encountered due to variations in EHR systems and data formats. This
underscores the importance of standardized data mapping and validation processes in future implementations.
Furthermore, the need for comprehensive user training was evident, as effective adoption of the system relied on
users’ familiarity with its functionalities. Future initiatives should prioritize the development of robust training
programs to ensure widespread and effective utilization. Scalability and sustainability considerations also
emerged as critical factors, necessitating the development of a system architecture that can accommodate future
growth and expansion.

Finally, ongoing ethical considerations, particularly regarding data privacy and security, require continuous
monitoring and evaluation.

Metric Before After Improvement %
Response Time 45 10 35 minutes 77.8%
(Minutes)

Admin Work 50 10 35 minutes 70%
(Hrs/Week)

Fraud Cases 25 5 20 minutes 80%
Health Tracking 60 90 30minutes 50%

Fig.4.Performance Metrics

The integrated EHR-EMIS system demonstrated significant potential to transform student health
management. The system’s ability to enhance data sharing, communication, and resource provision
contributed to improved student well-being and academic outcomes.
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Fig.5.Integretion Driven Efficiency

Future research and development efforts should focus on addressing the identified challenges, refining
interoperability, enhancing user adoption, ensuring scalability, and maintaining ethical standards, thereby
solidifying the system’s role in advancing student health management within educational settings.

VI. CONCLUSION

The integration of Electronic Health Records (EHR) with Educational Management Information Systems
(EMIS) enhances student health management by enabling real-time data exchange, automated medical leave
certification, and improved emergency response. Using HL7/FHIR standards and RESTful APIs, the system
reduces delays, minimizes administrative burdens, and ensures accurate documentation.

A real-time notification system keeps schools, teachers, and parents informed, while automated attendance
updates and compliance with HIPAA and GDPR ensure data security and privacy. AES256 encryption and
HTTPS transmission protect sensitive health data, and integrated learning resources support students during
medical leave.

Challenges include interoperability issues, user adoption, and scalability, requiring better standardization and
training. Ethical concerns around data privacy must also be continuously addressed.Overall, EHR-EMIS
integration improves health monitoring, communication, and academic continuity, making schools more efficient
and student-focused. Future efforts should enhance interoperability, scalability, and ethical safeguards to
optimize its impact.

VIIL. FUTURE SCOPE

The future trajectory of the integrated HEREMIS system is poised for significant expansion, driven by
advancements in technology and a growing emphasis on holistic student well-being. A primary focus will be on
leveraging predictive analytics and machine learning to move beyond reactive health management towards
proactive interventions. By analyzing student health data, the system can identify patterns, predict potential health
risks, and personalize intervention strategies. This will enable schools and healthcare providers to anticipate and
address health issues before they escalate, fostering a more preventative and personalized approach to student
health. Furthermore, expanding interoperability through the adoption of emerging standards and technologies
will be crucial for seamless data exchange across diverse healthcare and educational platforms. This will facilitate
a more comprehensive view of student health, enabling better coordination of care and support.

Enhancing the user experience and accessibility of the system will also be a key priority. This includes
developing intuitive interfaces, mobile applications, and incorporating assistive technologies to ensure that all
stakeholders can easily access and utilize the system. Integrating mental health services and community health
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resources will address the holistic needs of students, recognizing the interconnectedness of physical and mental
wellbeing. Exploring blockchain technology for enhanced data security and privacy will build trust and empower
students and parents with greater control over their health information. Moreover, the integration of virtual and
augmented reality for health education will create engaging learning experiences, while expanding telehealth
capabilities will increase access to remote healthcare services, particularly for students in underserved areas.

Ultimately, the future scope of the integrated HER-EMIS system envisions a dynamic and interconnected
ecosystem that seamlessly integrates healthcare and education. By embracing these advancements, the system
can evolve into a powerful tool for promoting student health, wellbeing, and academic success. This
comprehensive approach will not only improve individual student outcomes but also contribute to a healthier and
more supportive educational environment for all.
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