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Abstract Securing data is crucial in healthcare because of the confidentiality, sensitivity, and personal 

characteristics of the information (PHI) being handled. This paper will give a wide overview of the continuing 

combat between healthcare information and security breaches. The degree of security challenges is in proportion 

to the availability of the production of healthcare information. The gradual increase in data in the last few 

decades boosted security challenges enormously. This paper explains the background of these challenges, the 

way out, and possible future options to wrestle with these challenges. Finally, a few suggestions that might work 

and improve the overall security of healthcare information. This paper will also discuss emerging Blockchain 

technology and its stake in enhancing the security of information. The research explores security challenges in 

deploying e-healthcare systems with existing medical standards and offers strategies and advice to ensure the 

protection and advancement of e-healthcare or intelligent healthcare services. Healthcare information security is 

the comprehensive protection of patient data within the healthcare sector. It encompasses measures to safeguard 

electronic health records (EHRs), prevent unauthorized access, and ensure compliance with rigorous privacy 

regulations like HIPAA. The goal is to maintain the confidentiality, integrity, and availability of sensitive 

medical information, protecting patient privacy and trust. Robust security protocols, incident response plans, and 

ongoing staff training are vital components. With the increasing digitization of healthcare records, information 

security plays a critical role in mitigating evolving cyber threats, fostering interoperability, and upholding the 

ethical responsibility to safeguard patient well-being and confidentiality. 
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1. Introduction  

s information technology has advanced, medical organizations have digitized their internal data, leading to the 

establishment of comprehensive medical information systems.. Additionally, the Internet has improved the 

communication of information and significantly influenced the evolution of medical information systems, 

enabling extensive transmission of medical data online [1]. As there is potential rise in healthcare data collected 

from various entities like hospital, nursing facilities, labs, pharmacies, ambulatory services, physician offices, 

government agencies, the centralized disintegrated nature of data become prominent challenge for healthcare 

industry to preserve and secure this data for several years. Some regulations demand the data should be retained 

for a minimum of 6 year. In this paper we will understand the history, potential and intensity of the cause, the 

actual cause and efforts made to safeguard from worse and uncover potential solutions available. 

The overall security approach can be divided into 3 main aspects. 

Administrative safeguards – This applies and encourages healthcare entities to establish regulatory, and 

enterprise defined administrative safeguards at their workstations, care facilities and embed them in work 

culture.  

 

A 
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2. Policy creation and enforcement 

Individual healthcare institutions, government bodies and interested partnership entities to create strong policies, 

adjust them situationally for healthcare data, fraud prevention. Drive substantial workforce to ensure the 

enforcement of these policies on periodic intervals, encourage renewals of these policies.  

 

3.Cyber security protection 

Implementation of measures and protocols designed to safeguard the confidentiality, integrity, and availability 

of healthcare information systems and data from cyber threats. Given the sensitive nature of patient data and the 

increasing digitization of healthcare processes, robust cybersecurity is essential to prevent unauthorized access, 

data breaches, and disruptions to healthcare services. By integrating cybersecurity measures, healthcare 

organizations aim to create a resilient and secure environment for managing patient data, supporting the delivery 

of healthcare services, and maintaining the trust of patients and stakeholders. 

 

4. History and potential of data 

The concept of electronic health records (EHRs) has been evolving over several decades, with efforts to digitize 

and modernize healthcare information systems. The transition from traditional paper-based medical records to 

electronic formats has been a gradual process. The growing use of cloud computing, digital devices, IoT, Smart 

wearables, and artificial intelligence (AI) adding more security challenges to healthcare information. Despite, 

having standard norms, regulations, and policies, the security of the information is still a challenge to the 

healthcare world. Let’s look at the rise of healthcare information and security challenges first. 

 
Figure 1:  Rise of Healthcare information and security challenges over the period of time  

 

Below are significant landmarks in the evolution and widespread use of electronic health records, which have 

consequently led to an expansion in healthcare data volume. 

1960s-1970s: Early Computerized Patient Records: 

The use of computers in healthcare began in the 1960s and 1970s, with the development of early computerized 

patient record systems. These systems were primarily used for administrative purposes and had limited clinical 

functionalities. 

1980s: Rise of Hospital Information Systems (HIS): 

Hospital Information Systems started to gain popularity in the 1980s. These systems focused on managing 

administrative and financial aspects of healthcare but included some clinical data. 

1990s: Development of EHR Standards:  

The 1990s saw the development of standards for electronic health records, with organizations such as the 

Institute of Medicine (IOM) advocating for the use of electronic records to improve patient care and safety.[2] 

Early 2000s: Increased Adoption and Government Initiatives:  

In the early 2000s, there was a increasing recognition of the potential advantages of EHRs. Initiatives such as 

the U.S. government's Healthcare Information Technology for Economic and Clinical Health (HITECH) Act in 

2009 provided incentives for the adoption of EHRs in the United States. 

Mid-2000s: Accelerated Adoption and Meaningful Use: 

The mid-2000s witnessed a significant increase in the adoption of EHRs, driven by advancements in technology, 

government incentives, and the push for "meaningful use" of electronic health records. Healthcare organizations 

were incentivized to demonstrate the meaningful use of EHRs to improve patient care. 
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Present Day: Global Adoption and Interoperability: 

EHR adoption has become widespread globally. Modern EHR systems focus on interoperability, allowing 

healthcare providers to share patient information seamlessly across different healthcare entities. Standardization 

efforts, such as the adoption of HL7 and SNOMED CT, contribute to interoperability.  

The transition to EHRs continues to evolve, with ongoing efforts to address challenges related to 

interoperability, data security, and user experience. EHRs play a crucial role in enhancing patient care, 

improving data accessibility, and facilitating healthcare analytics for better decision-making. The specific 

timeline and milestones may vary by country and region, but the overall trend is towards the widespread 

adoption of electronic health records inclined toward smart healthcare. 

 

5. The Intensity of data breach 

In accordance with the HITECH Act, Section 13402(e)(4) mandates that the Secretary publish a list detailing 

instances where unsecured protected health information of 500 or more individuals has been compromised. All 

breaches reported within the last 24 months that are currently under investigation by the Office for Civil Rights 

can be found at U.S Department of Health and Human Services, Office for Civil Rights, here,  

https://ocrportal.hhs.gov/ocr/breach/breach_report.jsf. There are 600+ cases open just for the year 2023. [3] 

 
Figure. 2 Average Cost of data breach by industry, release by IBM at 2022 Healthcare Cybersecurity Year in 

Review, and 2023 Look-Ahead, published on February 9, 2023  

 

For the 12th year in a row, the health sector had the highest costs for a data breach. The average breach in 

healthcare increased by nearly $1M and is now $10.1M. Costs have also increased over 40% in the last two 

years, according to the data.[3].In 2023, healthcare data breaches involving over 540 organizations and affecting 

more than 112 million people were reported to the HHS Office for Civil Rights (OCR), a significant increase 

from the 590 organizations and 48.6 million individuals affected in 2022 [4]. Servers, databases, and email 

continue to be heavily targeted for sensitive data. Most data breaches happened at the Business Associate 

locations (60%) followed by healthcare providers (30%) and health plans (10%) [4].  

 

6. Defend the Attack 

Healthcare information security is paramount for safeguarding the confidentiality, integrity, and availability of 

patient data. Robust security measures are essential to prevent unauthorized access to sensitive medical records, 

ensuring patient privacy and compliance with regulations. Healthcare organizations must adhere to strict data 

security regulations, such as HIPAA, to avoid legal repercussions and maintain the trust of patients. The 

healthcare sector faces evolving cybersecurity threats, requiring continuous efforts to identify, assess, and 

mitigate potential risks to patient information. Information security in healthcare focuses on maintaining the 

accuracy and consistency of medical records to support informed clinical decision-making. As healthcare 

https://ocrportal.hhs.gov/ocr/breach/breach_report.jsf
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transitions to electronic health records, robust security protocols are crucial to protect digital patient information 

from cyber threats. A secure healthcare information system is foundational for building and maintaining patient 

trust by assuring the confidentiality of their personal and medical data. Preparedness for security incidents is 

key, with healthcare organizations establishing comprehensive incident response and recovery plans to minimize 

the impact of breaches. Ensuring secure data exchange between healthcare systems and devices is essential for 

achieving interoperability without compromising information security. Healthcare staff must receive regular 

training on security protocols and stay informed about evolving cybersecurity threats to actively contribute to 

the overall information security posture of the organization. Employ encryption techniques to secure data both 

in transit and at rest, protecting it from interception or unauthorized access. Implement strict access controls to 

ensure that only authorized individuals have access to sensitive healthcare information. Deploy firewalls, 

intrusion detection/prevention systems, and other network security measures to defend against cyber-attacks and 

unauthorized access. Secure devices such as computers, laptops, and medical devices to prevent malware, 

ransomware, and other cyber threats. Refrain from encouraging the BYOD (Bring your own device) policy if 

there are no surveillance mechanisms for personal devices. Develop and implement incident response plans to 

detect, respond to, and mitigate the impact of cybersecurity incidents promptly. Provide ongoing cybersecurity 

training for healthcare staff to raise awareness about potential threats and promote best practices for data 

security. Assess and monitor the cybersecurity practices of third-party vendors that have access to healthcare 

systems or data. Regularly back up healthcare data and ensure that backup systems are secure and accessible for 

data recovery in case of a cyber incident. Ensure the disaster recovery plan is committed to the business 

continuity plan. Adhere to healthcare-specific regulations, such as HIPAA (Health Insurance Portability and 

Accountability Act), PHI (Protected Health Information), and other relevant data protection standards. 

Implement continuous monitoring of networks and systems to promptly identify and respond to security threats 

and vulnerabilities. Continuously refresh and fix software and systems to mitigate known weaknesses and 

minimize the chances of being exploited and tackle vulnerabilities. Implement strong authentication methods, 

such as multi-factor authentication, to enhance user verification and access control. Conduct regular security 

audits and assessments to identify weaknesses in the cybersecurity infrastructure and address them proactively. 

Moreover, the importance of ethics and a code of conduct in every day’s practice is of utmost importance to 

minimize data threats. 

 

7. Is blockchain a solution  

Blockchain technology has the potential to enhance cybersecurity in healthcare and address specific challenges 

related to data security and integrity. Blockchain technology represents a secure, transparent, and immutable 

distributed ledger system that records transactions across a network of computers in a decentralized fashion. The 

fundamental concept of blockchain technology gives a basis for cooperation between unknown and 

untrustworthy things, while also corroborating the disseminated features of mobile (smart health) devices, 

lacking the need for a central security and authentication authority, as in the current cloud computing 

architectures [5]. This main technology relies on an immutable “public ledger”, which is a record of data shared 

among all the participants. This public ledger contains blocks of data, linked to get her with the use of a 

cryptographic hash key. The linking process (also known as consensus) is called Proof of Work (PoW)[6]. 

Both the ledger and the consensus mechanism are innately impervious to data manipulation. The block data 

cannot be altered post-fact because this invalidates previous block hashes in the blockchain and breaks the 

consensus among nodes. The key characteristics of blockchain technology include decentralized control, data 

transparency and auditability, distributed information, and security from malicious actors [5][6]. 

Blockchain can be used in EHR, consent management, Supply chain, Clinical trial research, cyber security, 

health payment and billing, credentialing and verification. 

 

8. Conclusion 

In conclusion, healthcare security is a critical and evolving aspect of the healthcare industry, essential for 

safeguarding patient data, maintaining trust, and ensuring the integrity of healthcare systems. The increasing 

digitization of health records, adoption of electronic health records (EHRs), and integration of emerging 

technologies demand robust cybersecurity measures. Protection against unauthorized access, data breaches, and 
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cyber threats is imperative to uphold patient privacy, comply with regulations, and sustain operational 

continuity. 

Healthcare organizations must prioritize continuous training for staff, implement stringent access controls, and 

stay abreast of evolving cybersecurity threats. Additionally, advancements in technologies like blockchain hold 

promise in fortifying data security, enhancing transparency, and promoting patient-centric control over health 

information. 

As the healthcare landscape continues to evolve, a proactive and comprehensive approach to cybersecurity is 

essential. Collaboration across stakeholders, adherence to regulatory standards, and the integration of innovative 

solutions will be key to fostering a secure healthcare environment. Ultimately, the goal is to strike a balance 

between technological innovation and robust security practices to ensure that patient information remains 

confidential, healthcare systems remain resilient, and the trust of patients and stakeholders is preserved. 

 

9. Appendix 

PHI - Protected Health Information 

HIPAA– Health Insurance Portability and Accountability Act 

SNOMED- Systematized Nomenclature of Medicine Clinical Terms (CT). Represents coded terms that may be 

used within EHRs to capture, record, and share clinical data for use in healthcare organizations. 

EHR- Electronic Health Record 

EMR – Electronic Medical Record 

HITECH - Health Information Technology for Economic and Clinical Health Act. The American Recovery & 

Reinvestment Act of 2009 (ARRA, or Recovery Act), established the Health Information Technology for 

Economic Clinical Health Act (HITECH Act), which requires that CMS provide incentive payments under 

Medicare and Medicaid to “Meaningful Users” of Electronic Health Records 
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