JOURNAL OF INTERNATIONAL CRISIS AND RISK COMMUNICATION RESEARCH
ISSN: 2576-0017
2024,VOL7,NO S7

Imaging in the Digital Age: Addressing Information
Technology Crises Faced by Radiology and X-Ray
Technicians

Musali Ayidh Alshahrani?

Eyad Mohammed Bin Nnoh?

Saleh Mohammed Saleh Alghannam?3
Mona Awad Alotaibi4

Alhanouf Khalef Alanazi®

Mashael Khalaf Alonazi®

Abdulelah Khalaf Alanazi?

Maher Abdalslam Alduaij®

Medical Imaging, Ministry Of Health, Riyadh

Medical Imaging, Ministry Of Heath, Riyadh

Medical Imaging, Ministry Of Health, Riyadh

Radiology Specialist, King Saud Medical City, Riyadh
Radiology Technician, Southern Nazim Health Center, Riyadh
X-Ray Technician, Dental Center East Of Riyadh, Riyadh
Radiological Science, King Saud Medical City, Riyadh

X-Ray, Marat General Hospital, Riyadh

PN hwWwN =

Abstract:

X-ray and radiology technicians face significant information technology (IT)-related crises, particularly as
healthcare systems transition from traditional analogue methods to digital platforms. The integration of advanced
technologies such as Picture Archiving and Communication Systems (PACS), Radiology Information Systems (RIS),
and Artificial Intelligence (Al) has improved diagnostic accuracy and operational efficiency but has also introduced
new challenges. These include system incompatibility, software integration issues, steep learning curves, and
cybersecurity threats, all of which disrupt workflow and affect patient care. This review explores these IT crises,
focusing on the difficulties radiology technicians face in adapting to digital technologies, mitigating cybersecurity
risks, and balancing manual and automated processes. It also emphasizes the role of continuous training, effective
collaboration between IT professionals and healthcare providers, and the strategic adoption of new technologies to
address these challenges. The review concludes with recommendations to improve IT system reliability and
security, thereby enhancing the overall effectiveness of radiology services.

Aim of the Work:

The aim of this review is to critically examine the information technology crises faced by X-ray and radiology
technicians in modern healthcare settings. The work seeks to identify the key IT-related challenges, including
issues with system integration, cybersecurity risks, the adoption of advanced technologies, and the balance
between manual and automated processes. By analyzing these challenges, the review aims to provide practical
recommendations for overcoming these barriers, with a focus on improving technician training, enhancing system
reliability, and fostering collaboration between radiology and IT professionals. Ultimately, this review aims to
support the development of strategies that ensure the efficient, secure, and effective use of IT in radiology,
benefiting both healthcare providers and patients.

Introduction

Radiology and imaging technologies have transformed healthcare delivery, enabling precise diagnostics and
effective treatment planning. With the integration of advanced IT systems, the field has entered a new era,
characterized by digital imaging techniques such as Picture Archiving and Communication Systems (PACS),
teleradiology, and artificial intelligence (AI)-driven diagnostic tools. Despite the benefits, the reliance on IT has
introduced unique challenges that radiologists and X-ray technicians must navigate.

Cybersecurity is a prominent concern, with healthcare being a primary target for cyberattacks. A study by Wirth and
Evans (2022) revealed that ransomware incidents in medical imaging departments disrupt workflows and
compromise patient data. Interoperability issues further complicate operations, as systems from different vendors
often fail to communicate seamlessly (Smith et al., 2021). Additionally, radiologists face challenges in managing
vast amounts of data generated by modern imaging technologies (Jones & Patel, 2020). These crises not only hinder
productivity but also pose risks to patient safety.
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Understanding these challenges is critical for the future of radiology. This paper aims to analyze the major IT crises
in the field, explore their underlying causes, and propose strategies to address them, ensuring the sustainable
integration of technology in medical imaging.

o Information Technology Crises faced by X-ray and Radiology Technicians

X-ray and radiology technicians face numerous IT-related challenges in their day-to-day operations. The complexity
of digital systems often results in technical issues, leading to workflow disruptions and diagnostic delays. For
instance, system downtime in PACS can hinder access to critical imaging data, impacting patient care (Smith et al.,
2021). Additionally, technicians frequently encounter software compatibility issues, where devices and platforms
fail to communicate effectively, adding to operational inefficiencies.Another significant challenge is the steep
learning curve associated with adopting new IT systems. As advancements in imaging technology introduce novel
software and hardware, technicians require continuous training to maintain competency (Jones & Patel, 2020).
However, limited access to training resources exacerbates the problem, leaving many professionals ill-equipped to
utilize these technologies effectively. Finally, inadequate IT support in healthcare settings often places the burden of
troubleshooting on technicians, diverting their focus from patient care.Addressing these crises requires a
multifaceted approach, including regular technical support, investment in user-friendly systems, and structured
training programs. Collaborative efforts between healthcare administrators and IT experts can also streamline the
adoption of new technologies and enhance system reliability.X-ray and radiology technicians face several
information technology crises, primarily related to the transition from non-digital to digital systems and the
integration of advanced technologies like Al and deep learning.

Challenges with Non-Digital Systems: Obsolescence and Environmental Impact: Non-digital radiology systems are
outdated, leading to environmental pollution and high maintenance costs. They also require significant physical
space for paper archives, which complicates access to previous studies and results in poor image quality (Drop et al.,
2018).Inefficiency: The use of analogue systems is time-consuming, particularly in accessing and managing patient
records and imaging studies (Drop et al., 2018).

Implementation Issues with Digital Systems: RIS and PACS Integration: While the implementation of Radiological
Information Systems (RIS) and Picture Archiving and Communication Systems (PACS) offers benefits like reduced
testing and registration times, and fewer errors in patient data management, the transition can be challenging.
Technicians may face difficulties in adapting to these systems, which require significant organizational and
technological changes (Drop & Drop, 2017).Training and Adaptation: The shift to digital systems necessitates
training for technicians to effectively use new technologies, which can be a barrier to efficient implementation (Drop
& Drop, 2017).

Challenges with Advanced Technologies: Al and Deep Learning: Although Al can enhance imaging processes by
automating tasks and improving diagnostic accuracy, its integration into daily workflows is still developing.
Challenges include the limited ability of Al to explain its outputs and uncertain impacts on patient outcomes (Shi et
al., 2020; Hwang & Park, 2020).Workflow Integration: Incorporating Al and deep learning into existing systems
requires significant changes in workflow, which can be disruptive and require additional training and resources
(Hwang & Park, 2020).X-ray and radiology technicians face significant IT challenges, including the transition from
analogue to digital systems and the integration of advanced technologies like Al. While digital systems and Al offer
efficiency and accuracy improvements, their implementation requires overcoming obstacles related to system
integration, training, and workflow adaptation.

e  Cybersecurity Risks

Cybersecurity risks pose a significant threat to the field of radiology. The increasing digitization of patient records
and imaging data has made healthcare institutions a prime target for cyberattacks. Notably, the WannaCry
ransomware attack of 2017 disrupted healthcare services globally, underscoring the vulnerabilities in medical IT
systems (Wirth & Evans, 2022). Radiology departments, which rely heavily on interconnected digital platforms, are
particularly at risk.Common cybersecurity issues include data breaches, unauthorized access, and ransomware
attacks. These incidents compromise patient confidentiality, disrupt workflows, and incur substantial financial
losses. For example, a report by Ponemon Institute (2021) revealed that healthcare organizations faced average costs
of $7.13 million per data breach, with radiology departments being among the most affected.

Mitigating cybersecurity risks requires robust measures such as implementing multi-factor authentication, regular
software updates, and data encryption. Additionally, fostering a culture of cybersecurity awareness among staff
through training and simulation exercises is essential. Collaboration with cybersecurity experts to design secure
imaging systems further enhances defense mechanisms.The integration of digital technologies in radiology has
significantly improved patient care but has also introduced various cybersecurity risks. These risks threaten the
confidentiality, safety, and integrity of medical imaging data, making it crucial for radiology professionals to
understand and mitigate these threats.
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Common Cybersecurity Threats: Data Breaches and Unauthorized Access: Radiology practices are vulnerable to
data breaches due to the sensitive nature of medical imaging data. Unauthorized access can lead to data leakage,
compromising patient privacy and safety (Bowers et al., 2022; Nguyen et al., 2024; Singh et al., 2023).Ransomware
and Malware Attacks: These attacks can disrupt radiology services by encrypting data and demanding ransom for its
release. Such incidents can severely impact healthcare delivery and patient care (Singh et al.,, 2023; Ferrara,
2019).Phishing and Social Engineering: Cybercriminals often use phishing tactics to gain access to radiology
systems. These attacks exploit human vulnerabilities, making it essential for staff to be trained in recognizing and
responding to such threats (Singh et al., 2023).

Preventive Strategies: Technical Measures: Implementing strong authentication protocols, encryption, and network
security technologies can deter cyberattacks. Regular updates and patches to software and systems are also critical to
maintaining security (Eng, 2001; Ferrara, 2019).Organizational Policies: Establishing comprehensive cybersecurity
policies, including access controls and compliance with regulations like HIPAA, can help protect radiology data.
Regular audits and risk assessments are recommended to identify and address vulnerabilities (Bowers et al., 2022;
Nguyen et al., 2024).Staff Training and Awareness: Educating radiology technicians and staff about cybersecurity
risks and best practices is vital. Training programs should focus on recognizing phishing attempts and understanding
the importance of data protection (Nguyen et al., 2024; Singh et al., 2023).

Challenges and Future Directions: Complexity of Healthcare Systems: The digitized nature of healthcare and the
diversity of staff pose challenges in implementing uniform cybersecurity measures. Outdated devices and
overstretched staff further exacerbate these issues (Singh et al., 2023).Balancing Technology and Security: As
healthcare systems become more technologically advanced, there is a need to balance innovation with robust
security practices. This requires ongoing research and development of new strategies to protect against emerging
threats (Singh et al., 2023).In conclusion, while digital advancements in radiology have enhanced patient care, they
have also increased cybersecurity risks. Radiology professionals must adopt a multi-faceted approach, combining
technical, organizational, and educational strategies to safeguard against these threats and ensure the safe and
effective practice of radiology.

e Balancing Manual and Automated Processes

The transition to automated systems in radiology has revolutionized diagnostics but also introduced challenges in
balancing manual and automated processes. While automation improves efficiency and accuracy, overreliance on
technology can diminish technicians’ manual skills, potentially compromising care in the event of system failures
(Radiology Today, 2021).Balancing manual and automated processes in radiology, particularly for X-ray and
radiology technicians, is a critical area of research aimed at improving efficiency and accuracy in medical imaging.
This involves integrating advanced technologies such as artificial intelligence (AI) and natural language processing
(NLP) with traditional manual methods to enhance the workflow and reduce the burden on healthcare
professionals.Striking this balance requires a hybrid approach, where manual skills are maintained alongside
automated workflows. For example, technicians should routinely practice manual image adjustments and quality
assessments to ensure proficiency. Simultaneously, automation can be leveraged for repetitive tasks, such as image
sorting and preliminary analyses, freeing up time for critical decision-making.Moreover, integrating feedback
mechanisms in automated systems can help technicians refine their skills. For instance, Al tools that provide insights
into diagnostic outcomes enable professionals to learn and adapt continuously. Training programs emphasizing both
manual techniques and advanced technology usage are vital to achieving this equilibrium.

Automation in Radiology Report Generation: Al and NLP Integration: Automated systems using Al and NLP, such
as convolutional neural networks (CNN) and long short-term memory (LSTM), have been developed to generate
radiology reports from X-ray images. These systems aim to reduce the workload of radiologists by providing
accurate and comprehensive reports, although challenges remain in achieving clinical accuracy and fluency in the
generated text (Sirshar et al., 2022; Akbar et al., 2023; Mondal et al., 2023).Improved Workflow and Efficiency:
Automated report generation can streamline clinical workflows by reducing the time and effort required for manual
report writing. This is particularly beneficial in high-volume settings were radiologists face time constraints.
Systems like the Gated Recurrent Unit (GRU) model have shown promise in producing clinically coherent reports,
thereby enhancing the quality of healthcare delivery (Akbar et al., 2023; Mondal et al., 2023).

Challenges and Limitations: Accuracy and Clinical Relevance: While automated systems can generate reports
quickly, ensuring the clinical accuracy and relevance of these reports remains a significant challenge. Current
models often struggle with capturing abnormal findings accurately and providing contextually appropriate
explanations (Sirshar et al., 2022; Mondal et al., 2023).Integration with Existing Systems: The integration of
automated systems with existing radiology information systems is crucial for their successful implementation. This
includes ensuring compatibility with voice recognition dictation systems and other departmental workflows to
facilitate seamless data transfer and report generation ( et al., 2011).Future Directions: Enhancing Clinical Accuracy:
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Future research should focus on improving the clinical accuracy of automated report generation systems. This
includes refining algorithms to better capture and interpret complex medical data and ensuring that generated reports
meet the high standards required in clinical practice (Sirshar et al., 2022; Mondal et al., 2023).User Acceptance and
Training: As automated systems become more prevalent, it is essential to address user acceptance and provide
adequate training for radiologists and technicians. This will help in overcoming resistance to new technologies and
ensure that these systems are used effectively to complement manual processes (Stocker et al., 2018).

¢ Role of X-ray and Radiology Technicians to Mitigate Information Technology Crises

X-ray and radiology technicians play a crucial role in mitigating information technology crises within medical
imaging departments. Their involvement is pivotal in managing the increasing complexity and volume of imaging
data, ensuring efficient workflow, and maintaining high standards of patient care. As the healthcare industry
continues to integrate advanced digital technologies, the role of these technicians becomes even more significant in
addressing potential IT crises. This answer explores the various ways in which X-ray and radiology technicians
contribute to mitigating IT crises, focusing on workforce challenges, technological integration, and crisis
management.

Workforce Challenges and Technological Integration: Radiologic Technologist Shortage: The shortage of
radiologic technologists (RTs) is a significant issue, exacerbated by the increasing demand for imaging services.
This shortage is particularly acute in academic and rural hospitals, affecting general radiography, which constitutes a
large portion of imaging volumes. Digital technologies, such as PACS and HIS/RIS, have been shown to improve
productivity, although initial implementation may temporarily reduce efficiency due to a learning curve(Reiner et
al., 2002) (Reiner et al., 2002).Role in Digital Transition: Technicians are essential in the transition from film-based
to digital operations. Their ability to adapt to new technologies and improve productivity is crucial in addressing the
workforce imbalance. The implementation of digital systems like PACS has demonstrated a significant increase in
productivity after the initial adjustment period, highlighting the importance of technicians in this transition(Reiner et
al., 2002).

Crisis Management and Information Overload: Data Management and Interpretation: The TRIP™ Initiative
emphasizes the need for improved data management and interpretation processes to handle the overload of
information in radiology. Technicians play a vital role in this by ensuring accurate data capture and facilitating
efficient communication between systems and healthcare providers. This helps reduce medical errors and improve
patient care quality(Andriole et al., 2004).Crisis Preparedness: Radiology technicians are integral to disaster
planning and crisis management within radiology departments. Their expertise in handling imaging equipment and
understanding workflow dynamics is crucial in developing effective strategies to prevent and mitigate system
failures. This includes maintaining operational continuity during crises, such as the COVID-19 pandemic, where
technicians adapted protocols to ensure safety and efficiency(Gibney et al., 2021) (Matsunaga et al., 2022).Bridging
Technological Gaps: Global Health and Low-Resource Settings: In low-resource settings, radiology technicians are
instrumental in implementing and maintaining informatics platforms that bridge the gap in imaging services. Their
role in utilizing PACS and other digital tools is vital for improving access to quality imaging services, thereby
addressing disparities between high- and low-resource regions(Kesselman et al., 2019).Al and Future Prospects: The
integration of artificial intelligence (AI) in radiology presents new opportunities for technicians to enhance
efficiency and patient safety. Al tools can assist in various stages of the radiology process, from image acquisition to
report generation, potentially alleviating workforce shortages and improving overall workflow(Kalidindi & Gandhi,
2023).While X-ray and radiology technicians are pivotal in mitigating IT crises, it is essential to recognize the
broader systemic challenges that contribute to these crises. Factors such as organizational changes, the rapid
evolution of technology, and the need for continuous training and adaptation play significant roles. Addressing these
challenges requires a comprehensive approach that includes not only the efforts of technicians but also strategic
planning and investment in technology and workforce development(Baumard, 2010) (Landgren & Bergstrand,
2011).

e Promoting Interdisciplinary Collaboration between IT Professionals and Radiologists

Effective collaboration between IT professionals and radiologists is critical for overcoming IT challenges in
radiology. Radiologists rely on IT experts to design, implement, and maintain imaging systems that meet clinical
needs. Conversely, IT professionals’ benefit from radiologists’ input to optimize system functionality and ensure
alignment with diagnostic workflows (Jones & Patel, 2020).Interdisciplinary collaboration can be facilitated through
joint training sessions, where both groups gain insights into each other’s roles and responsibilities. Regular meetings
and feedback loops also enhance communication and problem-solving. For example, involving radiologists in the
early stages of system development helps identify potential usability issues and tailor solutions
accordingly.Institutions should establish formal frameworks for collaboration, such as interdisciplinary committees
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or task forces. These platforms enable continuous dialogue and shared decision-making, ultimately improving
system reliability and user satisfaction.

e The Role of Al in Improving Diagnostic Accuracy and Efficiency

Artificial intelligence (AI) has emerged as a transformative tool in radiology, enhancing diagnostic accuracy and
efficiency. Al algorithms can analyze imaging data with remarkable speed and precision, identifying abnormalities
that might be missed by human observers. For instance, Al-driven tools have demonstrated success in detecting
early-stage cancers and predicting disease progression (Radiology Today, 2021).Despite its potential, integrating Al
into clinical practice presents challenges, including high costs, data biases, and resistance to change among
practitioners. Addressing these barriers requires transparent Al models that provide interpretable results and ongoing
training for radiologists to build confidence in Al applications.Al’s role extends beyond diagnostics to include
workflow optimization. Tools that automate image triage and prioritization allow radiologists to focus on complex
cases, improving overall efficiency. Collaborative efforts between Al developers and healthcare professionals are
essential to ensure that these technologies are user-centric and clinically relevant.

e Integration of IoT Devices for Real-Time Monitoring and Analysis

The Internet of Things (IoT) offers promising applications in radiology, enabling real-time monitoring and analysis
of imaging systems. IoT devices, such as connected imaging equipment and wearable sensors, facilitate seamless
data exchange and enhance operational efficiency. For example, IoT-enabled X-ray machines can transmit
performance metrics to technicians, allowing for timely maintenance and reduced downtime (Smith et al.,
2021).Real-time monitoring through IoT also improves patient safety by ensuring equipment functionality and
accurate imaging. Additionally, IoT integration enables remote diagnostics, where technicians can troubleshoot
issues without being physically present, saving time and resources.However, IoT adoption requires addressing
challenges such as data security and interoperability. Implementing robust encryption protocols and adopting
standardized communication frameworks are critical to overcoming these obstacles. Training programs that
familiarize technicians with IoT technologies further facilitate successful integration.

e Case studies

Saudi Arabia

Occupational Stress Management: In Saudi Arabia, a study using the Health and Safety Executive Indicator Tools
(HSE-IT) identified significant occupational stress among radiologic technologists. Key stressors included
workload, lack of control, and insufficient support. Recommendations for mitigating these issues include improving
managerial  support, enhancing workplace relationships, and providing clear job roles and
descriptions(Shubayr&Alashban, 2024).

Infection Control: During the COVID-19 pandemic, Saudi radiology departments focused on enforcing infection
control guidelines. Training in hand hygiene and awareness of transmission modes were emphasized, although gaps
in knowledge about respiratory droplet transmission were noted. Continuous education on infection control is crucial
for maintaining safety in radiology departments(Almatari et al., 2021).

Information Security: A study on information security practices in Saudi organizations highlighted the need for
effective policy enforcement and clarity. Establishing a national framework for information security could guide
organizations in protecting their information assets, which is essential for radiology departments handling sensitive
patient data(Alzamil, 2018).

Other Countries

Radiation Safety in Iraq: A case-control study in Iraq examined the effects of radiation on X-ray technicians,
emphasizing the importance of monitoring hematological parameters to prevent health issues. This highlights the
need for regular health assessments and protective measures for technicians exposed to radiation(Mohammed et al.,
2014).Crisis Management in IT Projects: A case study on crisis management in information system projects
demonstrated the effectiveness of using structured problem-solving tools to resolve IT crises. This approach can be
adapted to radiology departments to address IT-related challenges, ensuring continuity and efficiency in
operations(Chartier et al., 2010).

Technological Advancements

Artificial Intelligence (AI) in Radiology: In Saudi Arabia, there is a growing interest in integrating Al into
radiology practices. While there is some reluctance due to concerns about job security and the complexity of Al
systems, education and training can help radiology personnel adapt to these technologies, potentially reducing
workload and improving diagnostic accuracy(Qurashi et al., 2021).

Sustainability and IT: Saudi Arabian companies have been leveraging IT for sustainability efforts, such as using
IoT and Al to enhance energy efficiency. These technologies can also be applied in radiology departments to
optimize resource use and reduce environmental impact(Madkhali& Sithole, 2023) ("Exploring the Role of
Information Technology in Supporting Sustainability Efforts in Saudi Arabia", 2023).
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e Strategies for Improving System Reliability and Cybersecurity
Ensuring the reliability of radiology systems and safeguarding against cybersecurity threats are paramount. Regular
system updates and maintenance schedules are essential to minimize technical failures and vulnerabilities.
Additionally, employing redundant systems can provide backup capabilities, ensuring continuity during outages
(Wirth & Evans, 2022).Strengthening cybersecurity involves implementing layered defense mechanisms, such as
firewalls, intrusion detection systems, and secure access controls. Institutions should also conduct regular
penetration testing to identify and mitigate potential weaknesses. Encouraging a culture of vigilance among staff,
where suspicious activities are promptly reported, further enhances security.Collaborative approaches that involve
stakeholders across radiology, IT, and management are crucial for maintaining system reliability and security. By
aligning goals and sharing expertise, these groups can develop comprehensive strategies that address both immediate
and long-term challenges.
Conclusion
Imaging in the digital age offers transformative potential for radiology and X-ray technologies but also introduces
significant IT-related challenges. Cybersecurity, interoperability, data management, and the adoption of emerging
technologies represent critical areas that require concerted efforts from stakeholders. By investing in robust IT
infrastructures, fostering interdisciplinary collaborations, and prioritizing continuous education, the field can
navigate these crises effectively. The integration of international standards and ethical practices will further ensure
that digital radiology meets its promise of enhancing patient care and operational efficiency.
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