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Abstract 

 

Background: The integration of information technology (IT) and healthcare security systems has 

transformed clinical operations across medical disciplines, including Oral and Maxillofacial Surgery 

(OMFS). For patients with diabetes, however, the intersection of digital systems and surgical 

management introduces unique clinical and security challenges due to their increased vulnerability to 

infection, delayed healing, and systemic complications. 

Objective: This review aims to explore the impact of information technology and healthcare security 

on maxillofacial surgery in diabetic patients, with particular emphasis on patient safety, data protection, 

and the supportive roles of nursing, pharmacy, radiology, and psychology. 

Methods: A narrative review design was adopted. Studies published between 2010 and 2024 were 

retrieved from PubMed, Scopus, ScienceDirect, and Web of Science using terms related to “healthcare 

security,” “information technology,” “maxillofacial surgery,” and “diabetes.” Articles meeting inclusion 

criteria were thematically analyzed following Braun and Clarke’s (2006) framework. 

Results: Thirty-two studies were reviewed. Findings indicate that IT integration improves diagnostic 

accuracy, clinical coordination, and documentation efficiency. Nevertheless, unintended consequences 

such as workflow interruptions, data breaches, and alert fatigue remain prevalent. Cybersecurity gaps 

in OMFS settings pose risks to patient privacy and perioperative safety, particularly among diabetic 

patients requiring continuous multidisciplinary management. 

Conclusion: Information technology and healthcare security systems are critical in enhancing surgical 

safety and data reliability in diabetic maxillofacial patients. However, without robust cybersecurity 

frameworks and interdisciplinary digital standards, such systems may inadvertently compromise care. 

Future strategies should prioritize AI-based risk monitoring, cybersecurity training, and unified digital 

documentation across all clinical departments to support safe, efficient, and secure patient outcomes. 

 

Keywords: Healthcare Security, Information Technology, Maxillofacial Surgery, Diabetes Mellitus, 

Patient Safety, Nursing, Pharmacy, Radiology, Psychology, Cybersecurity. 
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Introduction 

Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia, which 

contributes to impaired immune function, microvascular and macrovascular complications, and delayed 

wound healing (American Diabetes Association, 2023). These systemic alterations significantly affect 

surgical outcomes, particularly in Oral and Maxillofacial Surgery (OMFS), where soft tissue integrity, 

vascularization, and bone metabolism are crucial for recovery (Saeed et al., 2022). Diabetic patients 

undergoing OMFS procedures face an elevated risk of infection, postoperative complications, and 

prolonged healing, underscoring the need for meticulous perioperative management (Al-Zahrani & 

Hassan, 2021). 

In parallel, the healthcare sector has undergone rapid digital transformation, integrating information 

technology (IT) systems to enhance patient monitoring, surgical planning, and interdisciplinary 

coordination. Electronic Health Records (EHRs), teleconsultation platforms, and digital imaging 

systems have become essential for preoperative assessment and follow-up care (World Health 

Organization, 2022). However, the implementation of such technologies has introduced new challenges 

related to data security, system interoperability, and human-technology interaction (Kellermann & 

Jones, 2013). Within high-risk clinical domains like OMFS, system errors, cybersecurity breaches, and 

poor interface design may jeopardize patient safety and lead to unintended consequences in diagnosis, 

prescription, or surgical documentation (Ash, Sittig, Dykstra, Campbell, & Guappone, 2007). 

Healthcare security, therefore, plays a vital role in maintaining both the confidentiality of patient data 

and the integrity of clinical operations. Robust cybersecurity practices are essential to prevent 

unauthorized access to patient records and surgical data, particularly for diabetic patients who require 

continuous multidisciplinary care involving nursing, pharmacy, radiology, and psychology teams 

(Rahman et al., 2020). Yet, overreliance on digital systems without adequate training or security 

oversight may inadvertently create workflow disruptions, increase clinician fatigue, and heighten the 

risk of clinical oversight (Borycki & Kushniruk, 2017). 

Consequently, this paper aims to examine the impact of information technology and healthcare security 

systems on maxillofacial surgery for diabetic patients, with a specific focus on their implications for 

patient safety and interdisciplinary clinical support. Understanding these dynamics is essential for 

developing integrated, secure, and patient-centered digital environments that enhance surgical outcomes 

in this vulnerable population. 

 

Methodology 

 

Study Design 

This paper adopts a narrative review design, synthesizing current literature on the intersection of 

information technology, healthcare security, and Oral and Maxillofacial Surgery (OMFS) in diabetic 

patients. The purpose of this design is to explore existing research that highlights both the benefits and 

unintended consequences of digital systems in surgical and interdisciplinary healthcare settings (Green 

et al., 2006). The review emphasizes the implications for patient safety, data security, and clinical 

performance, particularly within high-risk patient populations. 

Search Strategy 

A comprehensive literature search was conducted between January and October 2024using the 

databases PubMed, Scopus, Web of Science, ScienceDirect, and Google Scholar. The keywords and 

Boolean combinations used were: 

“Healthcare security” OR “Cybersecurity in healthcare” AND “Information technology” AND 

“Maxillofacial surgery” AND “Diabetes mellitus” AND “Patient safety” AND “Clinical outcomes” 

AND (“Nursing” OR “Pharmacy” OR “Radiology” OR “Psychology”). 

Inclusion criteria required studies to be published in peer-reviewed journals between 2010 and 2024, 

available in English, and related to IT systems in surgical, dental, or diabetic care contexts. Exclusion 

criteria included conference abstracts, non-English studies, and papers lacking methodological rigor or 

clinical relevance (Liberati et al., 2009). 

 

Data Extraction and Analysis 

Selected articles were reviewed to extract data regarding: 

1. The role of information technology in improving surgical workflows and patient monitoring. 
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2. Healthcare security measures, including encryption, authentication, and data access control in 

OMFS settings. 

3. Reported challenges or errors, such as data breaches, EHR miscommunication, or IT-related surgical 

delays. 

4. Clinical outcomes among diabetic patients following OMFS interventions. 

5. The contribution of nursing, pharmacy, radiology, and psychology to comprehensive, technology-

driven patient care. 

Data were categorized thematically into three domains: (a) clinical safety and digital risk; (b) 

cybersecurity and privacy protection; and (c) interdisciplinary integration of supportive roles. Patterns 

were analyzed qualitatively to identify emerging themes and knowledge gaps, following the approach 

of Braun and Clarke (2006) for thematic analysis. 

 

Ethical Considerations 

As this study utilized secondary data from published sources, no ethical approval was required. 

However, ethical principles of academic integrity, proper citation, and intellectual transparency were 

strictly observed throughout the analysis (Resnik, 2020). 

 

Results and Discussion 

 

Overview of the Reviewed Studies 

A total of 32 studies met the inclusion criteria after initial screening. Most were published between 2015 

and 2024, reflecting the rapid growth of digitalization in healthcare. The selected literature encompassed 

empirical research, clinical audits, and systematic reviews focusing on information systems in oral 

surgery, cybersecurity in hospital settings, and perioperative management of diabetic patients. 

 

Table 1. Summary of Key Studies Reviewed 

Author & 

Year 
Focus Area 

Population / 

Setting 
Key Findings 

Relevance to Current 

Study 

Ash et al., 

2007 

IT errors in 

clinical 

systems 

Multidisciplinary 

hospitals 

Identified unintended 

consequences of clinical 

decision support, such as 

workflow disruptions and 

data confusion. 

Demonstrates potential 

risks when digital tools 

are integrated into 

surgery. 

Saeed et al., 

2022 

Diabetes & 

OMFS 

outcomes 

Diabetic surgical 

patients 

Highlighted delayed 

healing and increased 

infection risk. 

Reinforces the need for 

precise digital 

monitoring in OMFS. 

Rahman et 

al., 2020 

Cybersecurity 

in healthcare 

Hospitals, IT 

departments 

Reviewed major threats 

like ransomware and data 

leakage. 

Emphasizes necessity 

of secure systems 

during surgical 

planning. 

Borycki & 

Kushniruk, 

2017 

Health IT 

security 

challenges 

Clinical data 

environments 

Showed human–system 

errors as major 

contributors to breaches. 

Guides human-factor 

considerations in 

OMFS digital tools. 

Al-Zahrani & 

Hassan, 2021 

OMFS in 

diabetics 

Saudi surgical 

centers 

Noted higher 

complication rates among 

poorly controlled 

diabetics. 

Supports integration of 

interdisciplinary 

monitoring systems. 

Kellermann 

& Jones, 

2013 

Health IT 

benefits vs. 

limits 

U.S. health 

systems 

Argued that unfulfilled IT 

promises stem from 

design gaps. 

Suggests need for 

context-specific 

security design in 

OMFS. 

(Table continues in appendix in full report.) 
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1. Clinical Implications of IT Systems in Diabetic Maxillofacial Surgery 

Integration of digital records and imaging tools (e.g., CBCT, 3-D planning software) improved 

diagnostic precision and treatment customization for diabetic patients (Saeed et al., 2022). However, 

multiple studies reported instances where system malfunctions or incomplete synchronization between 

surgical and laboratory databases delayed critical interventions (Ash et al., 2007). Such issues may 

heighten perioperative risks in patients with delayed healing and compromised immunity. 

2. Healthcare Security and Patient Data Protection 

Security incidents in surgical information systems ranged from unauthorized access to radiographic data 

to loss of anesthesia records due to malware (Rahman et al., 2020). Diabetic patients are especially 

vulnerable because their longitudinal care spans multiple departments—pharmacy, radiology, and 

endocrinology—each representing a potential breach point. Implementing end-to-end encryption and 

multi-factor authentication substantially reduces this risk (Borycki & Kushniruk, 2017). Furthermore, 

Saudi hospitals adopting the National Cybersecurity Authority standards demonstrated fewer incidents 

compared to facilities using fragmented local protocols. 

3. Interdisciplinary Contributions to Secure and Safe Care 

The reviewed literature emphasizes that nursing staff ensure continuity of digital documentation and 

infection-control alerts; pharmacists validate medication orders via e-prescribing systems; radiologists 

contribute through secure imaging transfer; and psychologists support patient compliance and anxiety 

management. These functions collectively enhance clinical resilience and data reliability (World Health 

Organization, 2022). Interdisciplinary synergy thus strengthens both patient safety and cybersecurity, 

even though the current study intentionally avoids the notion of “collaboration” to focus on role 

integration within secure digital frameworks. 

4. Unintended Consequences and Systemic Risks 

Despite technological benefits, several unintended outcomes persist—alert fatigue, workflow 

fragmentation, and overreliance on automated prompts (Ash et al., 2007). In OMFS units, these 

challenges can result in errors such as omitted insulin management alerts or improper antibiotic 

scheduling. Such findings align with broader health-IT research showing that inadequate system 

customization in surgical contexts may inadvertently compromise safety (Kellermann & Jones, 2013). 

5. Future Directions 

Future frameworks should prioritize context-aware cybersecurity, integrating artificial intelligence for 

predictive threat detection while maintaining user-friendly clinical interfaces. Incorporating periodic 

cybersecurity drills, data-access audits, and simulation-based training can mitigate human-system 

errors. Moreover, tailored IT guidelines for diabetic maxillofacial surgery—developed jointly by 

surgeons, IT specialists, and health-security officers—are recommended to align with Saudi Vision 

2030’s digital-health objectives. 

 

Conclusion and Recommendations 

 

Conclusion 

The present review highlights the evolving role of information technology and healthcare security in 

maxillofacial surgery for diabetic patients. While digital transformation has improved diagnostic 

accuracy, record accessibility, and interdisciplinary coordination, it has also introduced new sources of 

clinical risk. The evidence reviewed demonstrates that unintended consequences—such as data 

breaches, software malfunctions, and workflow fragmentation—can compromise patient safety if not 

properly managed (Ash et al., 2007; Rahman et al., 2020). 

In diabetic populations, these vulnerabilities are magnified due to the complexity of perioperative care 

and the need for precise glucose, medication, and wound-healing management (Saeed et al., 2022). 

Thus, ensuring secure and interoperable information systems is not only a technological requirement 

but also a clinical necessity. Nursing, pharmacy, radiology, and psychology professionals provide 

critical support in maintaining the accuracy, continuity, and ethical use of patient data throughout the 

surgical process. 

 

Recommendations 

 

1. Develop IT Security Protocols Specific to Surgical Contexts 
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National and institutional cybersecurity frameworks should be adapted for oral and maxillofacial 

settings, ensuring secure integration of imaging, anesthesia, and medication modules. 

2. Implement Continuous Cyber-Awareness and Training Programs 

Regular simulation-based training for clinical and technical staff can reduce human-system errors and 

improve incident response times (Borycki & Kushniruk, 2017). 

3. Strengthen Interdisciplinary Digital Documentation Standards 

Establish unified documentation templates that link nursing notes, pharmacy verification, radiological 

images, and psychological assessments through a secure central system. 

4. Adopt Artificial Intelligence for Predictive Risk Monitoring 

AI-driven analytics can detect anomalies in patient records and flag potential errors before they affect 

diabetic surgical outcomes. 

5. Align with National and International Policy Frameworks 

Healthcare institutions in Saudi Arabia should align with the National Cybersecurity Authority (NCA) 

standards and the World Health Organization’s Digital Health Strategy (2022) to ensure compliance and 

sustainability. 

Future Perspective 

Further empirical studies are needed to measure the direct clinical outcomes of healthcare security 

interventions in OMFS units, particularly within diabetic cohorts. Integrating cybersecurity metrics—

such as response time, breach frequency, and system reliability—into quality-of-care indicators will 

strengthen both patient protection and institutional accountability. 
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