
How to Cite: 

Alhejaili, S. E. F., Alhejaili, A. R., Alyehya, A. A., Alharbi, F. S., Almotairi, M. M. H.,  
Almutairi, M. S. M., Almutairi, N. S., Al Ahmadi, S. A. M., Almughathawi, A. S., Alraddadii, 
A. S., Alsuhaymi, F. G., Hazazi, M. M. M., & Alanazi, M. M. M. (2023). Challenges and 
solutions in medical record keeping and data security. International Journal of Health 
Sciences, 7(S1), 3711–3721. https://doi.org/10.53730/ijhs.v7nS1.15326 

 

Challenges and solutions in medical record 
keeping and data security 

 
Salman Eid Fadhi Alhejaili 
KSA, National Guard Health Affairs 

 
Abdullah Raja Alhejaili 
KSA, National Guard Health Affairs 

 
Abeer Ali Alyehya 
KSA, National Guard Health Affairs 

 
Fayez Suliman Alharbi 
Qassim Armed Forces Hospital 

 
Mohammed Monawer H. Almotairi 
Qassim Armed Forces Hospital 

 
Muneer Shudayyid Muneer Almutairi 
Qasim Aremed Forces Hospital 

 
Nawaf Sakr Almutairi 
National Guard Hospital 

 
Sultan Abdulaziz Muhanna Al Ahmadi 
KSA, National Guard Health Affairs 

 
Abdulaziz Salman Almughathawi 
KSA, National Guard Health Affairs 

 
Abdlraheem Salem Alraddadii 
KSA, National Guard Health Affairs 

 
Fahad Ghali Alsuhaymi 
KSA, National Guard Health Affairs 

 
Mohammed Maqbul Mohammed Hazazi 
Prince Sultan Air Base, Al-Kharj 

 
 
 

International Journal of Health Sciences E-ISSN 2550-696X © 2023. 
Corresponding email: akk29337@gmail.com 
Manuscript submitted: 01 Jan 2023, Manuscript revised: 09 Jan 2023, Accepted for publication: 15 Jan 2023 

3711 

https://doi.org/10.53730/ijhs.v7nS1.15326
mailto:akk29337@gmail.com


3712 

 

Mohammad Mamdouh Mohammed Alanazi 
Prince Sultan Air Base, Al-Kharj 

 
 

Abstract---This literature review analyzes the challenges and 
solutions associated with the security and privacy of electronic health  
records (EHR). The extensive implementation of electronic health 
records (EHRs) provides advantages, including cost savings and 
enhanced quality of care, yet it also presents considerable 
vulnerabilities. Patient concerns regarding data protection are 
significant, driven by fears of unauthorized access and data breaches.  
This review examines the security risks associated with EHR systems,  
emphasizing three primary categories of safeguards: administrative,  
physical, and technical. This study examines the challenges presented  
by the Internet of Things (IoT) in relation to Electronic Health Records 
(EHRs), emphasizing the necessity for strong security protocols to 
manage heterogeneity, uncontrolled environments, and scalability 
requirements. This paper examines diverse security solutions, such as 
encryption and access control mechanisms, including Role-Based 
Access Control (RBAC), while emphasizing the significance of a 
multidisciplinary approach in the management of Electronic Health  
Record (EHR) systems. The rising frequency of cyberattacks on 
healthcare organizations highlights the necessity for proactive risk 
management strategies, which should encompass regular security 
audits, staff training, and the establishment of robust physical and 
technical safeguards. The review highlights the essential requirement  
for standardized protocols and strong security measures to safeguard 
patient privacy and maintain data integrity in the developing context 
of EHR systems. 

 
Keywords---Internet of Things (IoT), cybersecurity, data privacy, EHR 
security, and healthcare informatics. 

 
 

1. Introduction 
 

An electronic health record (EHR) is a digital representation of a patient's medical 
history, systematically maintained  by  a  healthcare  provider,  encompassing 
essential clinical and administrative information  pertinent  to  the  patient's  care. 
This includes demographic information, progress notes, medical conditions, 
prescribed medications, vital signs, immunization records, laboratory results, and 
radiology reports (1). The ongoing dependence on paper records in numerous 
healthcare facilities has resulted  in  substantial  documentation,  leading 
organizations to transition to electronic health records.  Carey  et  al.  (2)  highlight 
that integrated health records provide substantial advantages,  such  as  cost 
reduction, improved care quality, facilitation of evidence-based medicine, and 
enhanced record portability. For an EHR system to maintain effectiveness, it must  
fulfill specific criteria,  including  data  completeness,  fault  tolerance,  high 
availability, and compliance with security protocols (3). Despite the benefits, 
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various obstacles have impeded the broad adoption of electronic health records,  
encompassing financial, organizational, and attitudinal issues. 

 
In recent years, numerous governments have acknowledged the significance of 
integrated electronic health records (EHRs) in enhancing healthcare delivery.  In 
2004, the U.S.  government  established  a  goal  to  connect  the  majority  of 
Americans to an electronic health record (EHR) system by 2014 (4). The American 
Recovery and Reinvestment Act of 2009 designated $19 billion for the digitization 
of healthcare records (5). In 2010, European Union countries proposed a plan to 
create a unified health system  by  2015,  with  the  objective  of  enhancing  the 
sharing of patient  data  across  borders  to  improve  healthcare  quality  and 
efficiency (5). Nonetheless, there has been minimal  advancement  in  resolving 
privacy concerns related to the  shift  from  paper  to  digital  records,  especially 
within integrated EHR systems (6). The swift progress in information and 
communication technologies has generated apprehensions regarding security and 
privacy. Data security and patient privacy present significant challenges to the 
implementation of electronic health records, underscoring the necessity  for 
healthcare organizations to formulate robust data protection strategies (7). 

 
2. Electronic health records 

 
Electronic health records, or electronic medical records (EMRs), have become 
increasingly significant in the e-health sector (8). Electronic Medical Records 
(EMRs), which encompass patient health information, are essential  to e-health 
and are legally recorded in hospital environments. These records function as 
primary data sources for electronic health records. Healthcare professionals may 
exhibit mistrust towards EMR systems in daily hospital operations,  stemming 
from their experiences with traditional methods. Albahri (9) discusses the 
emergence of e-health in the early 21st century, highlighting its utilization of 
information and communication technologies for the provision of healthcare 
services. Effective management of e-health necessitates a multidisciplinary 
approach that encompasses telecommunications, computer science, and 
instrumentation to enable the exchange of medical data over extensive geographic  
regions (10). E-health enhances the ability of healthcare providers to connect  
effectively, thereby improving the quality and operational efficiency of services  
delivered to patients. 

 
The terms "electronic medical record" and  "electronic  health  record"  denote 
systems that store patient health information and underpin e-health  applications 
(11). Electronic Health Records facilitate the efficient exchange of  medical 
information among stakeholders and permit the updating of patient  data  as 
treatment advances. Alsalem et  al.  (12)  highlight  that  health  information 
technology can markedly improve efficiency, patient  safety,  and  healthcare 
outcomes,  while  also  reducing  costs.  EHRs  provide  cost-saving  advantages 
through the digitization of data and the centralization of medical information. 
Historically, healthcare data was primarily recorded on paper; however, the  past 
three decades have witnessed substantial  adoption  of  health  information 
technology.  Many  physicians  continue  to  express  concerns   regarding 
unauthorized  access  to  patient  information  in  EMRs,  apprehensive   about 
potential misuse and the legal ramifications of confidentiality breaches. Wikina 
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(13)observed that physicians place a higher  emphasis  on  security  and 
confidentiality compared to patients, with numerous doctors continuing to favor 
paper records due to perceived security benefits. This concern highlights the 
significance of privacy in electronic  medical  record  systems,  as  patients  may 
refrain from disclosing information if their privacy is not guaranteed (14). 

 
This research may provide important insights for healthcare stakeholders and 
other agencies concerning the selection, development, and implementation of 
EHRs that emphasize patient privacy and security. This paper functions as a 
resource for information custodians tasked with managing security in healthcare,  
as well as for scholars focused on improving patient privacy and security in 
electronic health record systems. 

 
3. Privacy concerns regarding electronic health records 

 
Numerous surveys have reported privacy and security concerns regarding 
electronic health records (EHRs), indicating substantial patient  anxiety  about 
data protection. Shi et al. (15) reported that around two-thirds of patients were 
concerned about the privacy of their health records, while only 39% expressed  
confidence in the security of their data. In certain instances, respondents 
expressed a lack of trust in the safety of their data and doubted its adequate  
protection (16). Akhlaq et al. (17) conducted a study indicating that 50% of 
participants expressed concerns regarding data security related to internet 
transmission. Almost fifty percent of participants in a study conducted by Ancker  
et al. (18) expressed concerns that sharing health information might jeopardize  
their privacy. Research highlighting individual concerns regarding data privacy 
emphasizes its significance in the successful adoption of electronic health records  
(EHR). 

 
4. Challenges related to privacy and security in the context of the Internet 

of Things 
 

Challenges related to privacy and security  that  are  specific  to  the  Internet  of 
Things (IoT) stem from its unique characteristics, including heterogeneity, an 
uncontrolled environment, limited resources, and scalability demands. Small IoT 
devices are equipped with advanced cryptographic engines and adequate memory 
to implement essential security measures. Razmak and Bélanger (19) identified 
essential IoT security requirements, categorizing them into identity management, 
network security, resilience and trust, and privacy. The study analyzed multiple 
proposed IoT architectures  and  concluded  that,  although  certain  security  needs 
are met, no singular architecture satisfies  all  security  requirements 
comprehensively. 

 
EHR systems utilize three main categories of security safeguards: physical, 
technical, and administrative. Each category includes strategies employed by 
healthcare organizations to protect sensitive health information. Administrative  
safeguards encompass audits, the appointment of a chief information security 
officer, and contingency planning to ensure adherence to security policies and  
procedures (15). Physical safeguards consist of measures designed to prevent  
unauthorized physical access to health information systems, including restricted 
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access to hardware and software to mitigate misuse or tampering (16). Research 
indicates that violations of physical safeguards are a primary factor in security 
incidents (20). Technical safeguards, the third category, serve to protect entire 
information  systems  through  the  implementation  of  firewalls,  encryption, 
antivirus software, and authentication measures, addressing the frequent 
vulnerabilities to electronic breaches via  computers  and  other  portable  devices 
(20). Els and Cillier's research (21) concluded that firewalls and cryptographic 
techniques are among the most commonly implemented technical safeguards, 
whereas other  security  measures,  such  as  antivirus  software  and  cloud 
computing, are contingent upon organizational budgets (22). 

 
Liu et al. (20) emphasized that physical access controls, including the locking of 
computer systems, serve to enhance technical measures such as firewalls and 
encryption in the protection of patient data. Amer (23) conducted a study on the 
ethical use of genomic data and electronic health records (EHRs), concluding that 
encryption serves as a reliable technical safeguard, whereas  administrative 
safeguards  involve  techniques  such  as  de-identifying  samples.  Technical 
safeguards are enhanced by implementing firewalls and encryption, whereas 
administrative protections encompass  extensive  training  and  security  plans.  Shi 
et al. (13) observed that administrative safeguards encompass  management 
approvals for the release of paper records and staff training on responding to 
incidents involving missing records. Physical safeguards may include the 
implementation of security cameras to prevent unauthorized access. 

 
Advancements in technology have led to an increase in security  breaches 
targeting healthcare organizations, necessitating the adoption of contemporary 
risk management practices. Organizations like the Clinical Engineering 
Information Technology Community, the American College of Clinical Engineering,  
and the Healthcare Information and Management Systems Society play a crucial  
role in assisting healthcare facilities in improving  EHR  security. Implementing 
risk assessment and management strategies, along with partnerships with 
prominent organizations, enhances the security of patient information within 
electronic health record systems. Healthcare providers have implemented Radio  
Frequency Identification (RFID) technology to store data in RFID tags and limit 
access, enhancing privacy and allowing only authorized personnel to access the  
information. The appointment of a Chief Information Security Officer can facilitate  
the effective coordination of all security practices within electronic health records  
(19). 

 
Firefox serves as a technology for  safeguarding  healthcare  organizations' 
information systems, providing network security and ensuring data  protection 
against internal and external threats. However, the Infosec Institute has indicated 
that the increase in EHR adoption has not consistently matched by robust 
cybersecurity measures, resulting  in  heightened  vulnerability  to  cyberattacks 
within the healthcare sector. Research  indicates  that  security  breaches  in 
healthcare incur significant costs, with data breaches potentially resulting in 
settlement expenses for hospitals  ranging  from  $250,000  to  $2.5  million. 
Enhancing IT security and privacy protocols in  healthcare  environments is  crucial 
for delivering safe and effective care (20). 
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5. Security incidents related to information technology in healthcare 
environments 

 
The swift integration of electronic health records (EHRs) in recent years has led to 
notable advancements in healthcare, while simultaneously increasing the 
industry's vulnerability to cybersecurity threats (24). The Infosec Institute 
indicates that the extensive adoption of EHRs has not been accompanied by 
sufficient cybersecurity measures, resulting in increased vulnerability of 
healthcare organizations to cyber threats and related damages (2021). This issue  
is reflected in various reports detailing numerous IT-related security incidents in 
hospitals and other healthcare environments (25). A 2014 report by the 
Information Security Media Group indicated that 75% of surveyed U.S. healthcare  
organizations encountered at least one security breach affecting fewer than 500  
individuals, whereas 21% reported breaches impacting over 500 individuals (26).  
A survey conducted by the Healthcare Information and Management Systems 
Society (HIMSS) in 2015 indicated that 68% of  U.S.  healthcare  organizations 
faced significant security incidents, with threats arising from internal sources 
(53.7%) and external sources (63.6%) (27). 

 
IT security breaches in healthcare are likely underreported or inadequately 
documented, indicating that the  true  incidence  of  such  events  may  exceed 
reported figures. Numerous  breaches  remain  undetected,  and  organizations  may 
be reluctant to disclose them due to concerns regarding reputational damage or 
potential legal repercussions (28). The  financial  consequences  of  these  breaches 
can be significant; for example, Absolute Software Corporation estimated that 
healthcare data breaches may result in settlement payments for hospitals ranging 
from $250,000 to $2.5 million. This reflects only a portion of the  financial 
implications, as expenses also encompass operational disruptions, regulatory 
penalties, and erosion of patient trust (29). 

 
Concerns regarding security and privacy represent a substantial obstacle to the  
adoption of advanced information technology within the healthcare sector. 
Concerns regarding liability and breaches inhibit numerous healthcare providers 
from completely adopting IT solutions in their services, notwithstanding the 
possible enhancements to patient care and operational efficiency. Enhancing IT  
security and privacy protocols in healthcare facilities is essential for providing 
safe and effective care. Liu et al. (30) assert that healthcare organizations can  
mitigate these concerns through the implementation of comprehensive security  
measures that are aligned with their IT development plans. Addressing insider  
threats, which are breaches caused by authorized personnel, continues to pose a  
significant challenge. Insiders possess access to sensitive data, complicating the  
detection and attribution of malicious actions to particular individuals (31). 

 
Information and Communication Technologies (ICT) have enabled patients to 
engage actively in their healthcare. Modern patients differ from traditional, 
passive healthcare recipients in that they can access their health records, make  
informed choices, and engage in treatment decisions. Increased engagement has,  
however, introduced challenges related to data access and privacy. Maintaining  
data security and privacy necessitates a balance between the freedoms afforded to 
data issuers, such as healthcare providers, and data subjects, namely patients. 
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Addressing these challenges requires the implementation of  robust  privacy 
measures, stringent security protocols, and effective key management  practices 
within EHR systems (32). 

 
Privacy and security concerns have emerged as significant obstacles to the 
implementation of electronic health records in recent years. Healthcare 
organizations advancing in digitization must prioritize both patient care and the 
safeguarding of sensitive health information. Implementing advanced encryption,  
access controls, and continuous monitoring enables healthcare facilities to 
enhance the security of EHR systems and mitigate vulnerabilities. Furthermore,  
educating personnel on cybersecurity best practices and establishing incident 
response protocols are critical for ensuring a secure healthcare environment. 
Effective cybersecurity in healthcare necessitates a comprehensive strategy that  
considers both technological and human elements, allowing healthcare providers 
to deliver secure, efficient, and reliable digital services to patients (34-36). Table 1 
provides a summary of key areas, associated threats, and proposed solutions. 

 
Table 1. Summary of IT Security Challenges and Solutions in Healthcare 

 
Category Key Challenges Common 

Threats 
Proposed Solutions 

Electronic 
Health 
Records 
(EHRs) 

High vulnerability 
due to widespread 
adoption, lack of 
robust security 

Data breaches, 
unauthorized 
access 

Enhanced encryption, 
access controls, staff 
training on data 
privacy 

Insider 
Threats 

Difficult to detect 
due to authorized 
access 

Malicious 
actions by 
internal 
personnel 

Role-based access 
control (RBAC), 
continuous monitoring, 
auditing, and 
administrative 
safeguards 

External 
Threats 

Cyber-attacks from 
hackers and 
malware targeting 
sensitive health data 

Phishing, 
ransomware, 
data theft 

Firewalls, antivirus 
software, regular 
security audits, 
incident response 
protocols 

Patient 
Privacy 
Concerns 

Anxiety over data 
security, potential 
breaches in EHR 
and IoT usage 

Lack of trust in 
EHR, reluctance 
to share data 

Transparent privacy 
policies, patient 
education on data 
usage, secure 
transmission methods 

IoT 
Integration 

Heterogeneous 
devices with variable 
security levels, high 
scalability demands 

Unauthorized 
access to IoT 
devices, limited 
security 

Implementation of 
secure IoT protocols, 
identity  management, 
and privacy measures 

Financial 
Impact of 
Breaches 

High  costs  from 
data breaches, fines, 
loss of patient trust 

Financial losses, 
liability costs 

Risk management 
plans, comprehensive 
cyber insurance, and 
adoption of strong 
organizational security 
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Category Key Challenges Common 
Threats 

Proposed Solutions 

   protocols 

Legal and 
Compliance 
Issues 

Need for compliance 
with  regulations 
(e.g., HIPAA) and 
evolving 
cybersecurity 
standards 

Non-compliance 
penalties, 
regulatory fines 

Adherence to HIPAA 
guidelines,  regular 
policy updates, training 
on regulatory 
requirements 

User Training 
and 
Awareness 

Lack of awareness 
among  staff 
regarding IT security 
practices 

Human error 
leading to 
breaches 

Regular cybersecurity 
training, awareness 
campaigns, and 
establishment of clear 
IT security guidelines 

 

6. Conclusion 
 

This literature review discusses EHR security and privacy, including the 
advantages of exchanging medical data across healthcare providers and possible  
remedies. EHRs make patient data easier to access and update, but also present 
security risks. Harmonization is essential to address disputes between rules and  
standards. EHRs should use efficient encryption and RBAC access  control. 
Effective management needs a multidisciplinary team with communications, 
instrumentation, and computer science to communicate data across areas. 
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