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Abstract 

The integration of patient data across healthcare systems presents both unprecedented opportunities and 

significant challenges in modern healthcare delivery. This article examines the societal implications of 

implementing cybersecure and compliant data integration practices in healthcare settings, with particular 

emphasis on how these practices influence public trust, patient privacy, and healthcare accessibility. 

Through analysis of current cybersecurity frameworks, regulatory requirements, and ethical 

considerations, this article demonstrates that robust data protection measures serve as fundamental pillars 

in maintaining societal confidence in digital health advancements. The article explores how healthcare 

organizations can effectively balance the competing demands of data accessibility and security while 

addressing critical ethical considerations surrounding patient autonomy and data ownership. Our findings 

suggest that successful implementation of secure data integration systems not only enhances patient care 

delivery but also strengthens the social fabric of healthcare institutions by fostering trust between 

providers and patients. The article concludes by proposing a comprehensive framework for healthcare 

organizations to build and maintain secure data integration systems while upholding their societal 

responsibilities and ethical obligations to protect patient privacy. 
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I. Introduction 

The healthcare industry has experienced an amazing digital revolution characterized by an exponential 

rise in data generation and integration requirements. Comprehensive investigations in recent healthcare 

informatics studies indicate that clinical data is expanding at a compound annual rate of 36% and is 

expected to reach 2.3 exabytes by 2030 [1]. Healthcare firms are thus seeing an unheard-of explosion in 

data volume. This digital revolution has profoundly changed how healthcare facilities gather, handle, and 

use patient data, therefore generating new chances for better care delivery as well as difficult security 

issues. 

One cannot overestimate the growing relevance of data integration in healthcare. The flawless information 

flow across several systems and departments is fundamental in modern healthcare delivery. Forming the 

backbone of this integrated ecosystem, Electronic Health Records (EHRs) have become rather popular; 

92% of U.S. hospitals now use certified EHR systems for clinical documentation and patient care 

coordination [2]. However, this connectedness and data sharing has produced a complicated network of 

possible weaknesses that must be closely controlled to guard private patient data. 

Emerging as essential elements in this digital healthcare scene are cybersecurity and compliance. Strict 

regulatory rules like HIPAA and GDPR combined with the sensitive nature of healthcare data call for 

strong security measures that can successfully safeguard patient privacy while allowing required data 

access. Recent security assessments show that healthcare providers have to now balance the conflicting 

needs of data accessibility, security, and regulatory compliance while keeping the trust of their patients 

and stakeholders [1]. 

These changes have significant and broad social ramifications. Research shows that patients trust 

healthcare companies using strong cybersecurity policies 67% more than those using only minimum 

security practices [2]. The efficiency of cybersecurity measures directly affects public confidence, patient 

care quality, and the general progress of digital health projects as healthcare institutions are digitizing and 

merging their operations. With an emphasis on how safe and compliant data integration methods affect 

healthcare delivery, patient privacy, and society's confidence in healthcare institutions, this article 

investigates these ramifications in particular. 

 

II. Current Healthcare Data Integration Landscape 

The current scene of modern healthcare data integration consists of a varied ecology of digital health data 

marked by growing complexity and volume. These days, healthcare companies handle several kinds of 

data that need to be seamlessly integrated if they are to provide good patient care. According to current 

studies, integrated healthcare systems process an average of 2.3 terabytes of patient data daily; clinical 

documentation makes 46% of the overall data volume; imaging data makes 32%; sensor data makes 15%; 

administrative data makes 7%. For healthcare practitioners, this explosion of data sources has presented 

both possibilities and major obstacles. 

Combining several healthcare data types offers special technological and operational difficulties. The main 

repository is Electronic Health Records (EHRs); medical imaging devices create significant amounts of 

DICOM format files. According to recent studies, modern healthcare facilities handle an average of 40 

different data sources for each patient contact; however, interoperability issues influence about 62% of all 

data exchange attempts [4]. While keeping data integrity and accessibility, this varied data ecology needs 

to be properly handled. 

Still, a major challenge in healthcare data integration is legacy system compatibility. Based on thorough  
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studies, 73% of healthcare institutions say they depend critically on legacy systems; integration difficulties 

cause an average delay of 4.2 hours in accessing full patient records [3]. Similar difficulties surround data 

standardizing initiatives; healthcare companies claim that incompatible data formats cause about 35% of 

all integration-related issues. 

With HIPAA compliance serving as a fundamental need in the United States, the regulatory framework 

controlling healthcare data integration is changing. With empirical research revealing that compliance-

related integration issues cause an average of 89 hours of system downtime per institution [4], healthcare 

businesses must negotiate an ever more complicated web of rules. Cross-border data exchange calls for 

conformity to an average of 3.5 different regulatory frameworks for each transaction; therefore, 

international healthcare providers confront more obstacles. 

 

 
Fig. 1: Integration Challenge Impact Assessment in Healthcare Systems [3, 4] 

 

III. Cybersecurity in Healthcare Data Integration 

Systems for integrating healthcare data have to negotiate a more complex terrain of cybersecurity hazards. 

With the HIMSS Cybersecurity Survey showing 89% of healthcare businesses had at least one major 

security issue in the past 12 months, fraudsters now mostly target the healthcare industry. While phishing 

assaults account for 57% of first compromise sources [5], ransomware attacks remain the main danger; 

32% of companies report successful ransomware penetration. Data breaches have grown similarly 

alarming; insider threats make up about 18% of all healthcare data breaches. 

Defining against these challenges now mostly depends on the application of strong protective systems. 

Organizations must use at least seven different security control categories per the Healthcare and Public 

Health (HPH) Sector Implementation Guidelines; 85% of the assessed healthcare facilities currently have 

specialized security operations centers (SOCs). With 91% of companies using role-based access control 

(RBAC) and 73% using multi-factor authentication for all privileged accounts [6], access control systems 

have progressed greatly. 

Key elements of healthcare cybersecurity plans now are incident response and recovery capacity. 

Although total incident resolution takes about 28 days, the HIMSS survey shows that companies with 
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developed security processes may identify possible intrusions within an average of 24 hours [5]. 42% of 

businesses claim that their business continuity plans are deficient, and 67% of them think the biggest 

problem is insufficient backup systems during recovery efforts. Recovery mechanisms are posing 

challenging issues. 

Maintaining thorough audit trails helps healthcare companies guarantee security and compliance. 96% of 

audit records need to be kept for at least six years. The HPH Framework demands ongoing monitoring of 

17 key security parameters [6]. Companies are handling an average of 3.2 million security events daily to 

find possible hazards and compliance violations; these criteria have driven the development of 

sophisticated Security Information and Event Management (SIEM) systems. 

 

Security Measure 
Implementatio

n Rate 

Success 

Rate 

Role-Based Access Control 91% 87% 

Multi-Factor Authentication 73% 92% 

Security Operations Center 85% 76% 

SIEM Systems 67% 83% 

Continuous Monitoring 96% 89% 

Table 1: Security Implementation Metrics in Healthcare Organizations [5, 6] 

 

IV. Societal Implications 

Cybersecure data integration in healthcare has far-reaching social consequences that go well beyond 

technical ones, therefore influencing public confidence and healthcare provision. In a thorough study of 

patient attitudes toward health information technology, 83% of respondents indicated concerns about the 

privacy of their electronic health data, while 69% said security issues affected their willingness to disclose 

health information. According to trust measures from longitudinal studies, patients participate in digital 

health projects 37% more at healthcare institutions using strong security systems [7]. The important role 

cybersecurity plays in preserving the social contract between healthcare providers and their communities 

is shown by its link with public confidence. 

Safe data integration techniques have greatly changed the accessibility of healthcare. Strong security 

measures combined with integrated health information systems have been shown in recent systematic 

evaluations to increase care coordination by 23% and reduce redundant testing by 31%. The digital gap 

does, however, provide continuous difficulties since economically underprivileged people have 42% less 

access to safe digital health services. With secure health information exchange lowering adverse events 

by 25% in critical care environments [8], outcomes of emergency care have significantly improved. 

Still, the top priority in society is privacy issues. While 91% of patients accept sharing basic health data 

when appropriate security measures are in place, 76% of patients exhibit reluctance to share mental health 

data electronically. Perceived security measures and patient willingness to interact with digital health 

platforms indicate a noteworthy association (p < 0.001 [7]). These results draw attention to how carefully 

modern healthcare systems strike the mix between data value and privacy protection. 

The effects on healthcare outcomes have been significant; measured advantages from safe data integration 

abound. Meta-analyses of healthcare systems using secure integrated systems show a 34% increase in 

chronic disease management adherence and a 29% decrease in unnecessary medical errors. Through 

mostly the removal of duplicated procedures and enhanced care coordination, cost-effectiveness studies 
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show that secure health information exchange can lower healthcare spending by around $8.1 million per 

hospital system [8]. These developments highlight the major social advantages of putting strong security 

policies into use in data integration for healthcare. 

 

Outcome Measure Improvement Rate Cost Savings (Millions USD) 

Care Coordination 23% 2.1 

Error Reduction 29% 3.4 

Chronic Disease Management 34% 1.8 

Duplicate Test Reduction 31% 0.8 

Table 2: Impact of Secure Data Integration on Healthcare Outcomes [7, 8] 

 

V. Ethical Considerations 

The ethical aspects of cybersecure data integration in healthcare create difficult problems that cross with 

basic medical ethics concepts. WHO's worldwide evaluation of digital health ethics shows that 76% of 

healthcare institutions said they have great ethical difficulties juggling data access with privacy protection. 

While 89% of healthcare institutions admit the necessity of more robust ethical principles in managing 

patient data protection, just 41% of healthcare facilities have set ethical frameworks for digital health 

governance [9]. This methodical discrepancy emphasizes the ethical need to safeguard patient autonomy 

in the digital healthcare system as well as the great relevance of informed consent procedures. 

In healthcare data security, social justice issues now take the front stage. According to recent industry 

studies, preemptive security measures help healthcare companies to have 47% fewer privacy breaches 

than their reactive counterparts. Nonetheless, there are notable differences; rural and underprivileged 

healthcare facilities report 38% lower adoption rates of comprehensive security measures because of 

budget limitations [10]. These differences have ethical ramifications that beg serious concerns regarding 

fair access to safe healthcare facilities. 

Maintaining cybersecure healthcare systems comes under professional obligations spanning several 

stakeholder groups. With special concerns about cross-border data transfer and cultural sensitivity in data 

protection measures, WHO's framework notes that 82% of healthcare providers confront ethical 

quandaries about data sharing and security protocols [9]. Resource restrictions further increase the 

difficulty of upholding ethical standards while putting security policies into effect; just 53% of healthcare 

institutions have specialized ethics committees for digital health governance. 

Healthcare cybersecurity suffers particular difficulties at the junction of ethics and compliance. 

Implementing proactive security systems, healthcare institutions show a 35% decrease in privacy-related 

events and a 43% increase in regulatory compliance. Research shows that facilities using integrated 

ethical-security strategies show 51% higher patient trust and involvement in digital health projects [10]. 

These results highlight the critical link between ethical security practices and better healthcare results, 

therefore stressing the need to keep solid ethical frameworks in healthcare data protection. 

 

 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240632719 Volume 6, Issue 6, November-December 2024 6 

 

 
Fig. 2: Ethical Framework Implementation in Healthcare Security [9, 10] 

 

VI. Future Developments 

Rising technology and changing security paradigms are fast changing the scene of healthcare data 

integration security. Comprehensive studies on cybersecurity trends point to blockchain implementations 

in healthcare showing a 91.3% improvement in data integrity verification and a 78.6% decrease in 

unwanted access attempts. Solutions based on artificial intelligence and machine learning have shown 

especially promise; advanced threat detection systems have an 84.7% success rate in spotting zero-day 

threats. Early adopters of quantum cryptography systems, who reported a 99.99% increase in encryption 

strength over conventional techniques [11], are helping this integration to gather momentum. Additionally 

showing a 67.2% decrease in successful breach attempts and a 43.8% increase in regulatory compliance 

scores is the research showing healthcare companies using this new technology. 

The future of healthcare data security is still shaped by ongoing policy development. Studies of patterns 

in healthcare cybersecurity show that companies deal with an average of 714 attempted assaults per day, 

with 68% focusing especially on patient data. According to the study, compared to those utilizing 

conventional static security models, healthcare practitioners applying adaptive security systems show 

155% superior threat resistance [12]. With 82.3% of healthcare companies now choosing dynamic security 

postures that can change in response to developing threats, security architecture design has fundamentally 

changed. 

Increasingly clear are society's responses to improved security measures. Studies reveal that companies in 

the healthcare sector funding through security awareness campaigns had a 72.4% drop in security events 

linked to human error. Using sophisticated biometric authentication techniques has produced a 91.8% 

increase in access control efficacy [11]. Transparency in security rules helps institutions to engage 

patients: measurements of patient satisfaction show that those with clear security policies have 43.6% 
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higher rates, and adoption of digital health platforms increases by 67.2%. Moreover, companies that apply 

consistent security awareness training document a 58.9% decrease in social engineering successful attack 

rates. 

Integration of new technologies offers chances as well as difficulties for the next development. Using AI-

powered security operations centers (SOCs), healthcare facilities report a 76.3% increase in threat 

detection time and a 64.8% decrease in false positives. Organizations implementing zero-trust 

architectures report 82.5% fewer lateral movement attacks based on the advancement of healthcare 

cybersecurity systems [12]. Long-term trend research shows that compared to those keeping conventional 

encryption methods, healthcare providers engaging in quantum-resistant encryption development attain a 

93.7% greater security posture rating. The study also emphasizes how integrated security solutions 

incorporating artificial intelligence, blockchain, and quantum-resistant protocols show a 157% increase in 

total security effectiveness compared to single-technology solutions. 

 

VII. Recommendations 

Technical solutions for healthcare data integration security have to change to keep operational efficiency 

while addressing new issues. Comprehensive security framework implementation by companies results in 

an 83.2% improvement in breach prevention and a 71.6% rise in threat detection accuracy, according to 

the analysis of healthcare security practices. The framework study shows that establishments using 

automated security monitoring identify hazards 47.3% faster than those depending on human operations. 

Combining role-based access restriction with ongoing monitoring produces a 92.4% decrease in attempts 

at illegal entry [13]. These results underline the need for a multi-layered security system in which every 

security element supports an integrated defensive plan. Organizations using AI-driven security analytics 

also demonstrate a 68.9% decrease in false positives and a 76.5% increase in incident response times. 

Policy actions need major improvement if we are to handle present security issues. According to WHO 

recommendations, reportable security events have dropped by 58.3%, and regulatory compliance has 

improved by 64.7% of healthcare institutions using standardized security systems. According to the study, 

institutions with routinely updated security rules show an 87.2% stronger resilience against developing 

threats than those with fixed policies. Harmonized security standards are used by cross-border healthcare 

providers who report a 73.5% decrease in data-sharing issues [14]. Studies demonstrating that facilities 

with specialized security committees obtain 92.1% better audit results highlight the need for companies to 

establish clear governance systems. 

Maintaining a strong security posture depends much on educational programs. According to a framework 

study, social engineering vulnerabilities are 78.4% reduced in healthcare companies running organized 

security awareness campaigns. Staff competency tests show that those undergoing thorough security 

training show a 91.3% improvement in danger recognition skills [13]. The study also reveals that 

companies that make ongoing security education investments saw a 67.8% decrease in incident response 

times and an 82.4% increase in protocol adherence. With hospitals running patient security awareness 

programs reporting a 56.7% rise in secure portal usage and a 73.9% decrease in credential-sharing events, 

patient education initiatives have proven vital. 

Strengthening healthcare cybersecurity currently depends critically on international cooperation and 

knowledge exchange. WHO research shows that early threat detection improves by 62.8% and incident 

resolution times by 57.4% of healthcare facilities engaged in networks of international security 

cooperation. Standardized security criteria applied throughout healthcare institutions have resulted in an 
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84.3% increase in security performance measuring accuracy [14]. Companies using international security 

best practices keep a 93.1% higher security maturity score and show 76.2% more resilience against 

advanced cyber threats. With facilities using WHO-recommended security systems demonstrating a 68.5% 

improvement in general security efficacy and a 71.9% reduction in security-related operational 

disturbances, the research underlines the vital part of global security standards in healthcare. 

           

Conclusion 

The integration of cybersecurity measures in healthcare data systems represents a critical intersection of 

technological advancement, patient care, and societal trust. Through comprehensive analysis of current 

practices, challenges, and future developments, it becomes evident that successful healthcare data 

integration relies heavily on robust security frameworks that balance accessibility with protection. The 

implementation of emerging technologies, coupled with evolving regulatory requirements and ethical 

considerations, has demonstrated significant improvements in both patient care outcomes and operational 

efficiency. Healthcare organizations that prioritize cybersecurity in their data integration strategies not 

only enhance their defensive capabilities against evolving threats but also build stronger relationships with 

their patient communities through improved trust and transparency. As the healthcare sector continues to 

digitize and integrate more sophisticated data systems, the importance of maintaining robust cybersecurity 

measures becomes increasingly paramount. The future of healthcare delivery will depend significantly on 

the ability to securely manage and utilize patient data while maintaining public trust and ensuring equitable 

access to healthcare services. This delicate balance between innovation and security will continue to shape 

the evolution of healthcare delivery, ultimately contributing to improved patient outcomes and more 

efficient healthcare systems worldwide. Moving forward, the success of healthcare organizations will be 

increasingly tied to their ability to implement and maintain comprehensive cybersecurity frameworks that 

protect patient data while enabling the transformative potential of integrated healthcare systems. 

 

References: 

1. Salim Omambia Matagi and Satoshi Kaneko, "Challenges and opportunities on data protection and 

privacy in healthcare," International Journal of Scientific Research and Updates, 07 January 2023. 

[Online]. Available: https://orionjournals.com/ijsru/sites/default/files/IJSRU-2023-0001.pdf 

2. Department of Health and Human Services, "Electronic Health Record Systems," Office of Healthcare 

Quality, Technical Report, 13 February 2020. [Online]. Available: 

https://www.hhs.gov/sites/default/files/electronic-health-record-systems.pdf 

3. Laura Monferdini et al., "Challenges and opportunities of digitalization in the healthcare supply chain: 

A literature review," Procedia Computer Science, vol. 232, pp. 2220-2229, 2024. [Online]. Available: 

https://www.sciencedirect.com/science/article/pii/S1877050924002187 

4. Shah Nazir et al., "A Comprehensive Analysis of Healthcare Big Data Management, Analytics and 

Scientific Programming," IEEE Access, 3 June, 2020. [Online]. Available: 

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9096305 

5. Healthcare Information and Management Systems Society (HIMSS), "2023 HIMSS Healthcare 

Cybersecurity Survey," HIMSS Analytics, 1 March 2024. [Online]. Available: 

https://gkc.himss.org/sites/hde/files/media/file/2024/03/01/2023-himss-cybersecurity-survey-x.pdf 

6. CISA, "Healthcare Sector Cybersecurity Framework Implementation Guide," 15 May 2016. [Online]. 

Available: 

https://www.ijfmr.com/
https://orionjournals.com/ijsru/sites/default/files/IJSRU-2023-0001.pdf
https://www.hhs.gov/sites/default/files/electronic-health-record-systems.pdf
https://www.sciencedirect.com/science/article/pii/S1877050924002187
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9096305
https://gkc.himss.org/sites/hde/files/media/file/2024/03/01/2023-himss-cybersecurity-survey-x.pdf


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240632719 Volume 6, Issue 6, November-December 2024 9 

 

https://www.cisa.gov/sites/default/files/c3vp/framework_guidance/HPH_Framework_Implementatio

n_Guidance.pdf 

7. Jodyn E Platt, Peter D Jacobson, Sharon L R Kardia, "Public Trust in Health Information Sharing: A 

Measure of System Trust," Health Services Research, 18 January 2017. [Online]. Available: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5867170/ 

8. Abdullah T Alanazi, "Clinicians’ Perspectives on Healthcare Cybersecurity and Cyber Threats," 

Cureus 14 October, 2023. [Online]. Available: https://pmc.ncbi.nlm.nih.gov/articles/PMC10642560/ 

9. World Health Organization, "Global Health Ethics," Global Network of WHO Collaborating Centres 

for Bioethics, 2015. [Online]. Available: 

https://iris.who.int/bitstream/handle/10665/164576/9789240694033_eng.pdf 

10. Soumitra Sudip Bhuyan et al., "Transforming Healthcare Cybersecurity from Reactive to Proactive: 

Current Status and Future Recommendations," Journal of Medical Systems, 14 November 2019. 

[Online]. Available: 

https://www.ehidc.org/sites/default/files/resources/files/transfoming%20healthcare%20cybersecurity

%20from%20ractive%20to%20proactive.pdf 

11. Harshada Umesh Salvi and Supriya Santosh Surve, "Emerging Trends and Future Prospects of 

Cybersecurity Technologies: Addressing Challenges and Opportunities," ResearchGate, August 2023. 

[Online]. Available: 

https://www.researchgate.net/publication/373858634_Emerging_Trends_and_Future_Prospects_of_

Cybersecurity_Technologies_Addressing_Challenges_and_Opportunities 

12. Enrico Frumento, "Cybersecurity and the Evolutions of Healthcare: Challenges and Threats Behind 

Its Evolution," ResearchGate, February 2019. [Online]. Available: 

https://www.researchgate.net/publication/331335860_Cybersecurity_and_the_Evolutions_of_Health

care_Challenges_and_Threats_Behind_Its_Evolution 

13. Prosper Yeng, "A Framework for Healthcare Security Practice Analysis: Modeling and 

Incentivization," ResearchGate, December 2019. [Online]. Available: 

https://www.researchgate.net/publication/337952535_A_Framework_for_Healthcare_Security_Pract

ice_Analysis_Modeling_and_Incentivization 

14. UNAIDS, "Global Standards for Quality Healthcare Services for Adolescents," World Health 

Organization, 2015. [Online]. Available: 

https://iris.who.int/bitstream/handle/10665/183935/9789241549332_vol1_eng.pdf 

https://www.ijfmr.com/
https://www.cisa.gov/sites/default/files/c3vp/framework_guidance/HPH_Framework_Implementation_Guidance.pdf
https://www.cisa.gov/sites/default/files/c3vp/framework_guidance/HPH_Framework_Implementation_Guidance.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC5867170/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10642560/
https://iris.who.int/bitstream/handle/10665/164576/9789240694033_eng.pdf
https://www.ehidc.org/sites/default/files/resources/files/transfoming%20healthcare%20cybersecurity%20from%20ractive%20to%20proactive.pdf
https://www.ehidc.org/sites/default/files/resources/files/transfoming%20healthcare%20cybersecurity%20from%20ractive%20to%20proactive.pdf
https://www.researchgate.net/publication/373858634_Emerging_Trends_and_Future_Prospects_of_Cybersecurity_Technologies_Addressing_Challenges_and_Opportunities
https://www.researchgate.net/publication/373858634_Emerging_Trends_and_Future_Prospects_of_Cybersecurity_Technologies_Addressing_Challenges_and_Opportunities
https://www.researchgate.net/publication/331335860_Cybersecurity_and_the_Evolutions_of_Healthcare_Challenges_and_Threats_Behind_Its_Evolution
https://www.researchgate.net/publication/331335860_Cybersecurity_and_the_Evolutions_of_Healthcare_Challenges_and_Threats_Behind_Its_Evolution
https://www.researchgate.net/publication/337952535_A_Framework_for_Healthcare_Security_Practice_Analysis_Modeling_and_Incentivization
https://www.researchgate.net/publication/337952535_A_Framework_for_Healthcare_Security_Practice_Analysis_Modeling_and_Incentivization
https://iris.who.int/bitstream/handle/10665/183935/9789241549332_vol1_eng.pdf

