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Abstract  
Resilient and sustainable healthcare systems are essential to ensuring preparedness to 
respond to and recover from crises while maintaining the delivery of high-quality care. This 
review explores the integration of health information technology, electronic health records, 
and health security as key components to enhancing health care resilience and 
sustainability. The adoption of electronic health records has revolutionized healthcare 
systems by enabling seamless data management, improving care coordination, and 
enhancing decision-making processes. However, challenges such as cybersecurity threats, 
data privacy concerns, and technology interoperability continue to hinder optimal 
implementation. Health information technicians play a critical role in managing accurate 
and secure health data, while health security measures protect sensitive patient information 
from emerging cyber and systemic threats. This review highlights practical strategies to 
overcome these challenges, including workforce training, investing in advanced 
technologies, and fostering global collaboration. 
Keywords: Healthcare Resilience, Sustainability, Health Information Technicians, Medical 
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Introduction 

Modern healthcare systems require resilience to enhance their ability and readiness to 

proactively prepare for crises and emergencies, adapt to them, and recover from their effects, 

to achieve the sustainability of health systems and healthcare services [1]. Recent health crises 

and the COVID-19 pandemic have highlighted the importance of resilience in healthcare, 

emphasizing the importance of developing healthcare systems by adopting a proactive and 

integrated strategy to enhance their strength and ability to adapt to health crises [2]. 

Accordingly, the role and importance of health information technicians, medical records, and 

health security in enhancing the resilience and sustainability of healthcare systems and 

enhancing healthcare emerges [3]. 

The transition from paper-based medical records to electronic health records is a key 

component of resilience [4]. It has helped reduce costs, improve healthcare quality, and enhance 

interoperability across health systems. However, challenges such as cybersecurity threats, 

regulatory resistance, and funding constraints have hindered the realization of its full potential 

[5]. As healthcare systems increasingly adopt electronic health records, there is a need for 

robust policies to address security, privacy, and data management [6]. Addressing these 



Gehan Salamah Al Hawiti1, Azizah Kutbi Alanazi2, Dakhel Saad Aldahkil3, Hadi Saleh Mana Alyami4, Fatimah 
Saleh Althagafi5, Taghreed Abaulrahman Alanazi6, Mona Sulaiman Alblewi7, Faraj Faris Faraj Alyami8 

 

535 
 

challenges requires collaboration across disciplines, innovative technology solutions, and 

adherence to strong governance frameworks [5,6]. 

Health information Technicians, medical records, and health security are essential components 

of building resilient healthcare systems. Health information systems ensure accurate, timely, 

and secure data management, and form the backbone of healthcare operations [7]. Medical 

records, especially in electronic form, enable the seamless exchange and analysis of patient 

information, enhancing continuity of care [8]. Health security also protects these sensitive data 

from unauthorized access, cyberattacks, and systemic failures, thereby protecting patients, 

healthcare providers, and the sustainability of healthcare systems [9]. Therefore, integration 

between these disciplines is critical to creating sustainable health systems that can meet 

challenges and prioritize patient-centered care. 

Accordingly, this review explores how the integration of Health information Technicians, 

medical records, and health security systems can enhance the resilience and sustainability of 

health care systems. This review also suggests strategies that enhance health care operations in 

the increasingly digital health care landscape. 

The Role of Health Information Technicians 

Health information technicians contribute to the organization and management of health data, 

and are responsible for enhancing the accuracy, security, and timeliness of health data. Their 

primary tasks and responsibilities include collecting, verifying, processing, and securely 

storing comprehensive health data, as health data and patient records are the foundation for 

effective clinical and administrative decisions [10]. In addition, health information technicians 

are the bridge between healthcare providers and advanced technologies, ensuring the full use 

of electronic health records and digital technologies [7,10]. 

They also play a vital role in ensuring compliance with regulatory frameworks, such as HIPAA 

and GDPR, which protect patient privacy and data integrity [11]. Furthermore, health 

information technicians work to promote compliance by adopting and implementing 

standardized data protocols, such as HL7 FHIR, which enable the secure exchange of 

information across diverse healthcare systems [12]. However, health information technicians 

face challenges such as keeping up with rapidly evolving technology, addressing increasing 

cybersecurity threats, and overcoming workforce shortages, especially in resource-poor 

environments. To address these challenges, there is a need for continuous training, investment 

in digital infrastructure, and health sector governance [13]. 

The Role of Medical Records Specialists 

Medical records professionals play a vital role in modern healthcare systems by ensuring the 

accuracy, organization, and accessibility of patient information, enhancing the ability of 

healthcare systems to deliver healthcare services accurately and efficiently that meet the needs 

of patients [8]. The duties and responsibilities of medical records professionals include 

maintaining health records that document a patient’s medical history, treatment plans, and 

medical diagnoses. Additionally, medical records professionals have contributed to the 

sustainability of healthcare systems by moving from traditional paper records to electronic 

health records (EHRs), a shift that has revolutionized healthcare operations. EHRs provide a 

central repository of patient data and easy access to it in real time, enhancing continuity of care, 

especially during transitions between healthcare settings, ensuring that caregivers have the 

information they need to deliver seamless, evidence-based care [8,14]. Furthermore, EHRs 

support evidence-based decision-making by integrating clinical guidelines and historical data, 

enabling more accurate diagnoses and personalized treatment plans. They also improve 

operational efficiency by automating administrative tasks, streamlining workflows, and 

reducing redundancies [15]. However, significant challenges remain, including the lack of 

global consensus and standardization, which limits the seamless exchange of data across 

systems and regions. In addition, balancing access to medical data with stringent privacy and 
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security requirements poses challenges [16]. These challenges must be addressed by adopting 

global data standards, investing in digital technologies and technologies, and fostering 

collaborative efforts among healthcare professionals to ensure the resilience and sustainability 

of health systems [15,16]. 

The Role of Health Security: A Shield of Resilience 

To achieve resilience and sustainability in healthcare systems, health security plays a critical 

role in protecting medical data and electronic health records, ensuring operational continuity, 

and ensuring the compatibility of local health data systems with global systems [9]. The duties 

and responsibilities of health security include cybersecurity, which addresses the risks posed 

by data breaches and ransomware attacks; biosecurity, which focuses on managing biological 

risks such as pandemics; and disaster preparedness, which ensures that healthcare systems can 

remain functional during emergencies, including natural disasters and infrastructure failures. 

Together, these elements contribute to the sustainability and reliability of healthcare [9,17]. 

Therefore, health security, health information systems, and electronic health records must be 

integrated and combined to create robust healthcare frameworks [18]. Accurate and up-to-date 

medical records enable healthcare providers to respond quickly and effectively to emergencies, 

as occurred during the COVID-19 pandemic, where electronic health records played an 

instrumental role in vaccine distribution and contact tracing efforts. Health information 

technicians play a vital role in protecting this data by implementing advanced cybersecurity 

protocols, such as encryption, secure authentication, and cyber threat detection systems [19]. 

Furthermore, health security intersects with global health governance frameworks, such as the 

World Health Organization’s Global Health Security Agenda, which emphasizes international 

collaboration to address health threats across borders. Healthcare systems can enhance their 

preparedness and response capabilities by aligning national strategies with these global 

initiatives and building trust among patients and stakeholders alike [20]. However, challenges 

such as resource constraints, workforce shortages, and the dynamic nature of cyber threats 

continue to test the resilience of health security frameworks. 

The importance of a collaborative approach in building resilient healthcare systems 

The integration of health information technicians, medical records, and health security 

enhances the resilience and sustainability of healthcare systems. Health information 

technicians contribute to the management of health information systems; medical records, 

especially in electronic form, provide the foundation for continuity of care and clinical 

decision-making; and health security ensures that sensitive patient data is protected from 

emerging threats [3]. Together, these elements promote a unified approach to healthcare 

information management that achieves resilience, sustainability, and improved patient 

outcomes [21]. 

- Patient-Centered Care: A Unified Framework 

The Unified Framework for Patient-Centered Care combines data collection and analysis, 

secure storage, and addressing ethical issues and threats [22]. Health information technicians 

play a pivotal role in maintaining the accuracy, accessibility, and timeliness of medical records, 

enabling clinicians to make informed, evidence-based decisions that improve patient outcomes. 

Electronic health records form the foundation of this framework, providing healthcare 

providers with real-time access to comprehensive patient records [14]. This accessibility 

improves care coordination, reduces medical errors, and ensures continuity of care, especially 

during transitions between healthcare settings [22]. Additionally, healthcare security protocols 

enhance this system by protecting data integrity, preserving patient privacy, and mitigating 

risks from cyberattacks or system failures. During crises such as pandemics, integrated systems 

enable rapid mobilization of resources, effective tracking of patient outcomes, and large-scale 

interventions [23]. 
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The Importance of Technology Integration for Collaborative Approach 

Technology is driving the integration of healthcare IT, medical records, and health security 

systems by providing advanced tools that streamline processes and enhance system resilience. 

AI and machine learning support predictive analytics, enabling healthcare providers to 

anticipate risks such as disease outbreaks or patient deterioration, while automating repetitive 

tasks and reducing human error [24]. Blockchain technology ensures that healthcare data is 

exchanged securely and transparently across organizations by protecting data integrity and 

enhancing trust. Its decentralized structure also supports patient consent management and 

compliance with privacy regulations, enabling compliant data exchange [25]. Telemedicine and 

remote monitoring expand access to healthcare, ensuring continuity of care even in remote 

areas while protecting data with robust encryption and cybersecurity protocols [26]. By 

leveraging these technologies, healthcare systems overcome traditional barriers to integration, 

improve resource allocation, and enhance their ability to respond effectively to emerging 

challenges. 

Challenges and Strategies for Building Resilient Healthcare Systems 

Gaps in workforce and training: A major barrier to integration is the lack of multidisciplinary 

expertise among health information technicians, medical records specialists, and health 

security professionals. This gap hinders effective collaboration and limits the ability to address 

complex and interconnected health care systems. Addressing this challenge requires capacity 

building programs that focus on multidisciplinary training, equipping professionals with skills 

in data management, and health security [27]. 

Technological barriers: Technological constraints, particularly interoperability challenges 

and resource constraints, pose significant barriers to integration. Variation in system designs 

and the absence of global standards make it easier to exchange data across health care systems. 

The high costs and inaccessibility of advanced technologies in low-resource settings exacerbate 

these issues. Therefore, adoption of open source and standardized platforms that promote cost-

effective interoperability and investment in advanced tools such as artificial intelligence and 

machine learning are essential [28]. 

Policy and governance issues: The absence of standardized global frameworks for data 

privacy, security, and sharing complicates collaboration and raises ethical concerns. Balancing 

the need to protect secure data with accessibility for health care providers remains a critical 

issue. To overcome these challenges, healthcare systems need to harmonize data sharing 

regulations internationally, ensuring compliance while fostering collaboration. Policy 

incentives that encourage the adoption of innovative healthcare technologies can also 

accelerate progress toward integration [29]. 

Financial and resource constraints: Insufficient funding for collaborative initiatives and 

uneven distribution of health resources limit the ability to build resilient systems. These 

financial constraints hinder the implementation of advanced technologies, workforce training, 

and policy reforms. Strengthening public-private partnerships can help bridge these gaps [30]. 

Future Trends for Resilient Healthcare Systems 

Emerging Technologies in Resilience: Technologies such as quantum computing, the Internet 

of Things (IoT), and edge computing hold the promise of enhancing the efficiency and security 

of healthcare. Quantum computing can securely process vast health data, while IoT and edge 

computing enable real-time monitoring and decentralized decision-making. Predictive models 

powered by AI and machine learning can anticipate crises, optimize resource allocation, and 

mitigate risks before they escalate [31]. 

Enhancing Research and Collaboration: Multi-stakeholder research is essential to explore 

new dimensions of integration. Collaborative initiatives involving governments, the private 

sector, and academic institutions can standardize best practices, enhance preparedness, and 
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accelerate innovation. Such efforts will foster globally resilient healthcare systems that are 

adaptable to diverse environments [32]. 

Alignment with the Sustainable Development Goals: Resilient healthcare systems directly 

support SDG 3 (Good Health and Well-Being) by promoting universal health coverage, 

reducing mortality, and improving access to quality care. It also aligns with broader Sustainable 

Development Goals, such as reducing inequalities, promoting innovation, and ensuring that 

health care systems are sustainable and resilient to global health challenges [33]. 

Conclusion:  

Resilience and sustainability of healthcare systems are essential to addressing the complex 

challenges posed by modern crises, including pandemics, cybersecurity threats, and resource 

constraints. This review emphasizes the critical roles that health information, electronic health 

records, and health security professionals play in enhancing the resilience of healthcare 

systems. Integrating these elements enables seamless data management, robust security 

measures, improved care coordination, and enhanced patient outcomes and operational 

efficiency. However, achieving these goals requires overcoming significant barriers, such as 

technological constraints, workforce gaps, and policy fragmentation. Collaborative efforts 

among healthcare professionals, policymakers, and technology experts are essential to develop 

unified frameworks, invest in innovative technologies, and build interdisciplinary capacity. 

Furthermore, aligning healthcare strategies with global health governance frameworks and the 

Sustainable Development Goals ensures a holistic approach to resilience and sustainability. 
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