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Abstract

Background: Diagnostic radiographers play a key role in maintaining patient safety during advanced clinical imaging procedures such as CT, MRI, trauma imaging, and contrast-enhanced examinations. Their decision-making processes influence radiation dose optimisation, patient positioning, infection control, and procedural safety. Understanding their experiences and clinical decision-making processes is essential for improving patient safety and informing evidence-based practice in advanced imaging.
Methods: A systematic review of qualitative, quantitative and mixed-methods studies was conducted using databases including PubMed, Scopus, ScienceDirect, and CINAHL. Studies published between 2015 and 2026 focusing on diagnostic radiographers’ experiences, perceptions, and decision-making processes related to optimizing patient safety in advanced clinical procedures were included. Data was analyzed using thematic synthesis.
Results: Eighteen relevant studies were identified. Four main themes emerged: clinical judgement and professional experience, radiation dose optimization, organizational barriers and multidisciplinary collaboration, and patient safety.
Conclusion: Diagnostic radiographers play a vital role in ensuring patient safety. Their clinical decisions influence radiation exposure, patient comfort, and diagnostic quality. Strengthening evidence-based practice in advanced clinical procedures is an essential step toward enhancing patient safety in radiology practice.

Introduction
Medical imaging is fundamental to contemporary healthcare, contributing significantly to disease detection, treatment planning, and monitoring of therapeutic outcomes. Modalities such as Plain film radiography, computed tomography (CT), magnetic resonance imaging (MRI), and ultrasound provide clinicians with detailed anatomical and functional information that supports evidence-based clinical decision-making. The growing reliance on imaging within diagnostic pathways highlights its critical role in improving patient outcomes and facilitating timely medical interventions (Brady, 2017). However, while Brady (2017) emphasises the diagnostic value of imaging, this perspective has been critiqued for underrepresenting the operational challenges and safety risks embedded within routine imaging workflows, particularly in high-throughput environments.
Despite these benefits, imaging procedures introduce potential risks to patients. These include exposure to ionising radiation, adverse reactions to contrast media, infection transmission within imaging environments, and physical harm associated with patient transfer or positioning during examinations (European Commission, 2018). Although the European Commission (2018) provides comprehensive guidelines on radiation protection and patient safety, its recommendations are largely policy-driven and do not fully capture the complexity of real-time clinical decision-making in practice. This creates a gap between regulatory frameworks and the realities of frontline radiographic work, where contextual judgement is often required. Consequently, ensuring patient safety during imaging procedures is not solely a matter of compliance but also of professional judgement and adaptability.
Diagnostic radiographers occupy a central position in managing these risks because they are directly responsible for the technical delivery and optimisation of imaging examinations. Their responsibilities extend beyond operating imaging equipment to include selecting appropriate imaging protocols, adjusting exposure parameters, ensuring accurate patient positioning, implementing infection prevention measures, ensuring hand-eye coordination during advanced procedures like CT colonography, among others. The principle of optimisation, particularly the As Low as Reasonably Achievable (ALARA) approach, underpins many of these decisions and requires radiographers to balance diagnostic image quality against potential radiation harm (International Commission on Radiological Protection, 2007). However, while ALARA provides a foundational framework, it has been criticised for its interpretive flexibility, which may lead to inconsistencies in application across practitioners and institutions. This variability underscores the importance of experience and contextual awareness in achieving optimal outcomes.
Clinical decision-making in radiography is therefore both technical and cognitive. Radiographers must integrate established imaging protocols, patient-specific characteristics such as age, mobility, and clinical condition, and situational pressures within busy clinical environments. Evidence suggests that radiographers frequently modify imaging techniques in real time to accommodate patient limitations or clinical priorities, demonstrating professional judgement that extends beyond routine technical tasks (Snaith B & Hardy M, 2015). While this adaptability supports patient-centred care, it also introduces variability in practice. Critically, this highlights an inherent tension between protocol-driven standardisation and practitioner-led decision-making. Standardisation promotes consistency and risk reduction; however, overly rigid adherence to protocols may constrain responsiveness in complex or unpredictable clinical scenarios.
Despite the crucial role radiographers play in maintaining patient safety, the literature examining their experiential knowledge and decision-making processes in advanced clinical procedures remains relatively limited. Much research within medical imaging focuses on technological innovation or radiologist-centred diagnostic interpretation, often overlooking the operational judgement exercised by radiographers during image acquisition (Hardy & Snaith, 2016). This imbalance in the literature may reflect traditional hierarchies within imaging research, where radiographers’ contributions are underrepresented. As a result, there is a limited evidence base to inform practice development, education, and policy specific to radiographers’ decision-making roles.
Therefore, this systematic review aims to explore and synthesise existing evidence regarding how diagnostic radiographers make clinical decisions to optimise patient safety during advanced imaging procedures. By critically examining the literature, the review seeks to identify key factors influencing radiographers’ decision-making, highlight professional challenges encountered during complex imaging scenarios, and propose strategies to strengthen safety-focused radiographic practice. In doing so, it also addresses a notable gap in the literature by foregrounding the often-overlooked cognitive and professional contributions of radiographers within the imaging pathway.

Aim and Research Question
Aim: To explore diagnostic radiographers’ experiences and decision‑making processes in optimizing patient safety during advanced clinical imaging procedures.
Research Question: How do diagnostic radiographers experience and enact decision-making to optimize patient safety during advanced clinical imaging procedures?
Methods
Study Design: The review followed the PRISMA guidelines for systematic reviews.
Search Strategy: Databases searched included PubMed, Scopus, ScienceDirect, CINAHL, and Google Scholar. Search terms included combinations of 'diagnostic radiographer', 'clinical decision‑making', 'patient safety', 'radiography optimisation', and 'advanced imaging procedures'. Boolean operators used: (radiographer* OR diagnostic radiographer*) AND (decision-making OR clinical judgement) AND (patient safety OR radiation protection OR optimisation) AND (advanced clinical procedures).
Inclusion Criteria:
• Studies focusing on diagnostic radiographers
• Studies examining clinical decision‑making or experiences
• Research addressing patient safety in imaging
• Qualitative, mixed‑method, or quantitative studies
• Published between 2015 and 2026
• English language
Exclusion Criteria:
• Studies focusing exclusively on radiologists
• Purely technical imaging research without radiographer perspectives
• Editorials, commentaries, or conference abstracts
Study Selection: A PRISMA screening process was used to identify relevant studies through title, abstract, and full‑text review.
Results
Eighteen studies met the inclusion criteria. Key areas explored included clinical judgement and professional experience, patient safety, radiation dose optimisation, organisational barriers and interprofessional collaboration.
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Figure 1: The PRISMA diagram




	Study (Author, Year)
	Aims
	Methodology
	Study Design
	Sampling
	Data Collection
	Bias / Reflexivity
	Ethics
	Analysis
	Findings
	Value

	Rawle et al. (2022)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Semi-structured interviews
	⚠️ Limited reflexivity
	✔️
	Thematic analysis
	✔️ Experiential knowledge, technology, pressures
	✔️ High

	Talevski et al. (2023)
	✔️
	Qualitative
	Phenomenological
	Purposive
	Semi-structured interviews
	⚠️ Limited reflexivity
	✔️
	Thematic analysis
	✔️ Decision-making
	✔️ High

	Wallin et al. (2019)
	✔️
	Qualitative
	Descriptive qualitative
	Purposive
	Individual interviews
	⚠️ Moderate reflexivity
	✔️
	Thematic analysis
	✔️ Safety risk
	✔️ High

	Bolejko & Gårdling (2025)
	✔️
	Qualitative
	Interpretive qualitative
	Purposive
	Semi-structured interviews
	⚠️ Limited reflexivity
	✔️
	Thematic analysis
	✔️ Patient-centred care
	✔️ High

	Snaith et al. (2016)
	✔️
	Quantitative
	Observational evaluation
	Convenience
	Clinical records
	⚠️ Moderate bias
	✔️
	Statistical analysis
	✔️ Role extension outcomes
	✔️ High

	Wallin et al. (2023a)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Semi-structured interviews
	⚠️ Limited reflexivity
	✔️
	Thematic analysis
	✔️ Safety prevention strategies
	✔️ High

	Nightingale et al. (2021)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Semi-structured interviews
	⚠️ Moderate reflexivity
	✔️
	Thematic analysis
	✔️ Retention factors
	✔️ High

	Foley et al. (2015)
	✔️
	Quantitative
	Retrospective audit
	Institutional
	CT dose records
	⚠️ Low bias
	✔️
	Descriptive statistics
	✔️ Dose optimisation
	✔️ High

	Fridell et al. (2020)
	✔️
	Quantitative
	Cross-sectional survey
	Stratified
	Questionnaire
	⚠️ Response bias
	✔️
	Descriptive + inferential
	✔️ Safety culture
	✔️ High

	Nyathi & Chikuse (2020)
	✔️
	Quantitative
	Cross-sectional survey
	Convenience
	Questionnaire
	⚠️ Moderate bias
	✔️
	Statistical analysis
	✔️ Radiation protection
	✔️ High

	Lewis & Robinson (2018)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Semi-structured interviews
	⚠️ Moderate reflexivity
	✔️
	Thematic analysis
	✔️ Communication barriers
	✔️ High

	Buscall & Piper (2018)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Focus groups/interviews
	⚠️ Moderate reflexivity
	✔️
	Thematic analysis
	✔️ Evidence-based barriers
	✔️ High

	McFadden et al. (2020)
	✔️
	Quantitative
	Cross-sectional survey
	Convenience
	Online questionnaire
	⚠️ Response bias
	✔️
	Statistical analysis
	✔️ Burnout
	✔️ High

	Hlongwane et al. (2016)
	✔️
	Quantitative
	Observational (dose)
	Institutional
	Imaging data
	⚠️ Moderate bias
	✔️
	Statistical analysis
	✔️ Dose factors
	✔️ High

	Reeves & Decker (2017)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Semi-structured interviews
	⚠️ Moderate reflexivity
	✔️
	Thematic analysis
	✔️ Collaboration
	✔️ High

	Byenfeldt et al. (2025)
	✔️
	Qualitative
	Exploratory qualitative
	Purposive
	Semi-structured interviews
	⚠️ Limited reflexivity
	✔️
	Thematic analysis
	✔️ Ultrasound safety
	✔️ High

	Aldhafeeri (2024)
	✔️
	Quantitative
	Cross-sectional survey
	Convenience
	Questionnaire
	⚠️ Response bias
	✔️
	Statistical analysis
	✔️ AI & decision making
	✔️ High

	MacGregor et al. 2026
	✔️
	Quantitative
	Questionnaire study
	Purposive
	Structured survey
	⚠️ Moderate bias
	✔️
	Descriptive + inferential
	✔️ Advanced practice challenges
	✔️ High


Table 1:     Included Eighteen studies      
Findings
Clinical Judgement and Professional Experience
Radiographers’ clinical decision-making is shaped by a complex and dynamic interplay between formal education, evidence-based guidelines, and experiential knowledge developed through practice. Across the literature, experiential knowledge consistently emerges as a dominant influence, often guiding practice more strongly than formal protocols, particularly in fast-paced and unpredictable clinical environments. This reflects the realities of radiographic work, where practitioners are required to make rapid, context-sensitive decisions in situations that are not always adequately addressed by standardised guidelines.
Rawle et al. (2022) demonstrate that radiographers frequently prioritise pragmatic approaches described as “what works in practice” when adapting imaging techniques, positioning, and exposure. This pragmatic orientation is especially evident when managing patients with complex needs, such as trauma, limited mobility, or pain. In such contexts, strict adherence to protocols may be impractical or even counterproductive, requiring radiographers to draw on tacit knowledge and prior experience.
The growing complexity of practice further reinforces this reliance on professional judgement. For example, Byenfeldt et al. (2025) highlight that even in ultrasound settings where imaging is often perceived as less technically constrained than ionising modalities, radiographers rely heavily on experiential interpretation and real-time decision-making to ensure patient safety. Their findings suggest that clinical judgement is not modality-specific but is a core professional competency across radiographic practice. Importantly, this study also reveals that radiographers perceive safety as an ongoing, negotiated process, rather than a fixed outcome dictated solely by protocols.
While experiential knowledge supports adaptability, it also reflects a persistent gap between academic evidence and real-world applicability. Buscall & Piper (2018) identify structural barriers to evidence-based practice (EBP), including time constraints, workload pressures, and limited access to research. These barriers restrict radiographers’ ability to engage with current evidence, reinforcing reliance on habitual or experience-driven approaches.
In high-pressure environments such as trauma imaging, reliance on experiential knowledge becomes even more pronounced. Talevski et al. (2023) show that radiographers must balance competing priorities, patient condition, diagnostic image quality, and urgency often within seconds. Under these conditions, decision-making is frequently guided by heuristics, or mental shortcuts, derived from prior experience. While these heuristics enable efficiency, they also introduce variability and potential bias into practice.
This variability is further compounded in specialised areas such as forensic radiography. MacGregor et al. (2026) identify significant challenges in implementing best practices within forensic imaging, including limited training, lack of standardised protocols, and variability in practitioner experience. Their findings suggest that even in highly regulated contexts, decision-making remains influenced by individual judgment and local practices. However, they also identify facilitators such as targeted education, clear guidelines, and multidisciplinary collaboration, highlighting the potential to strengthen consistency without undermining professional autonomy.
Wallin et al. (2019, 2023) caution that variability arising from informal decision-making processes may increase safety risks, particularly when heuristics replace structured protocols without critical reflection. This underscores a key tension in radiographic practice: the need to balance flexibility and responsiveness with standardisation and consistency.
Bolejko & Gårdling (2025) conceptualise this as a “balancing act” between technical precision and patient-centred care. Radiographers must continuously negotiate between achieving optimal image quality and accommodating patient needs, particularly in complex or non-ideal conditions. This balancing act is further complicated by emerging technological and ethical considerations.
For instance, the integration of artificial intelligence (AI) into radiographic practice introduces new dimensions to clinical judgement. Aldhafeeri (2024) highlights that radiographers are increasingly required to navigate ethical challenges associated with AI, including issues of accountability, trust, and decision-making autonomy. While AI has the potential to support clinical decisions, radiographers express concern about over-reliance on automated systems and the potential erosion of professional judgement. This suggests that experiential knowledge will remain critical, even as technology evolves, but must be integrated with digital competencies and ethical awareness.
Workforce pressures further influence decision-making capacity. Nightingale et al. (2021) and McFadden et al. (2020) demonstrate that burnout, staffing shortages, and high workload can impair cognitive function and reduce the ability to engage in reflective practice. Under such conditions, radiographers may default to routine or shortcut-based approaches, increasing variability and potentially compromising care.
Communication also plays a central role. Lewis and Robinson (2018) emphasise that effective communication with patients and multidisciplinary teams is essential for informed decision-making. Miscommunication can lead to inappropriate imaging choices or errors, while effective collaboration enhances decision quality.
Clinical judgement in radiography reflects adaptive expertise rather than poor compliance. However, the findings highlight an ongoing tension between standardisation and professional autonomy, further intensified by technological advancements, ethical considerations, and organisational constraints

Patient Safety
Patient safety in radiography is a multidimensional construct that extends beyond technical accuracy to include decision-making, communication, ethical considerations, and organisational context. The literature strongly supports a systems-based perspective, emphasising that safety incidents are more often the result of systemic factors than individual error.
Wallin et al. (2019) highlight that safety risks frequently arise from workflow inefficiencies, communication breakdowns, and organisational pressures. This aligns with a human factors approach, which recognises that individual performance is shaped by the systems in which practitioners operate.
Byenfeldt et al. (2025) further expand this perspective by exploring radiographers’ views of safety in ultrasound units. Their findings reveal that patient safety is perceived as a shared responsibility, involving continuous assessment, communication, and adaptation. Radiographers emphasised the importance of situational awareness and teamwork, reinforcing the idea that safety is an active, dynamic process rather than a static outcome.
Clinical decision-making is central to safety, particularly in complex or time-pressured situations. While experiential knowledge enables flexibility, heavy reliance on it may reduce consistency and alignment with evidence-based standards (Rawle et al., 2022). Variability in practice can increase the likelihood of errors, particularly when deviations from protocols are not supported by evidence or reflection.
Barriers to evidence-based practice further constrain safe decision-making. Buscall & Piper (2018) identify time limitations, lack of access to research, and insufficient organisational support as key obstacles. These barriers may result in outdated or inconsistent practices, increasing risk.
Safety culture plays a critical role in mitigating these risks. Fridell et al. (2020) demonstrate that open communication, non-punitive reporting, and organisational learning are essential for improving safety. In contrast, hierarchical or blame-oriented cultures may discourage reporting, limiting opportunities for improvement.
The importance of communication is also evident at the patient level. Lewis and Robinson (2018) show that effective communication enhances patient cooperation, reduces anxiety, and minimises errors. Poor communication, conversely, can lead to repeat imaging and increased radiation exposure.
Emerging ethical challenges, particularly related to AI, add another layer of complexity to patient safety. Aldhafeeri (2024) highlights concerns about accountability and transparency in AI-assisted decision-making. Radiographers expressed uncertainty about who is responsible for errors when AI systems are involved, raising important questions about governance and professional responsibility. This suggests that patient safety frameworks must evolve to address not only human factors but also technological risks.
Patient-centred care further complicates safety considerations. Bolejko and Gårdling (2025) emphasise that radiographers must balance technical accuracy with patient comfort and condition. Failure to achieve this balance may result in repeat imaging, increasing radiation exposure and compromising safety.
Despite these challenges, radiographers actively engage in risk mitigation strategies. Wallin et al. (2023) describe anticipatory actions such as patient identification checks, technique adaptation, and enhanced communication. These behaviours reflect a proactive approach to safety, underpinned by professional judgement.
However, individual efforts are insufficient without system-level support. The findings consistently highlight the need for organisational investment in staffing, training, and safety culture to ensure consistent and sustainable improvements in patient safety.

Radiation Dose Optimisation
Radiation dose optimisation remains a central responsibility in radiographic practice, requiring radiographers to balance the principles of ALARA with the need for diagnostic image quality. It has been indicated that optimisation is not a purely technical task but a complex socio-technical process influenced by human, organisational, and technological factors.
Radiographers frequently rely on experiential judgement when adjusting exposure parameters, particularly in dynamic or high-pressure environments (Rawle et al., 2022; Talevski et al., 2023). While this supports adaptability, it also introduces variability in practice. Wallin et al. (2019) and Nyathi and Chikuse (2020) highlight inconsistencies in the implementation of radiation protection principles, often linked to differences in training, confidence, and experience. These inconsistencies suggest that optimisation practices are not uniformly applied, potentially leading to variations in patient dose.
Workforce pressures further constrain optimisation. Nightingale et al. (2021) and McFadden et al. (2020) demonstrate that high workload and burnout can impair attention and decision-making, increasing reliance on routine exposure settings. This may result in either excessive radiation doses or suboptimal images requiring repeats. Barriers to evidence-based practice also play a role. Buscall & Piper (2018) note that limited time and access to research restrict radiographers’ ability to stay updated with current guidelines, reinforcing habitual practices.
The integration of AI introduces both opportunities and challenges for dose optimisation. Aldhafeeri (2024) highlights that AI has the potential to standardise exposure settings and reduce variability. However, concerns about over-reliance and loss of professional autonomy may limit its effectiveness. Radiographers emphasise the need for AI to complement, rather than replace, clinical judgement.
Organisational culture and communication are also critical. Fridell et al. (2020) show that positive safety cultures promote adherence to radiation protection principles, while poor communication increases risk. Byenfeldt et al. (2025) further highlight the importance of teamwork and shared responsibility in maintaining safe practice, even in non-ionising modalities.
Patient-centred care remains central to optimisation. Bolejko & Gårdling (2025) emphasise that radiographers must adapt techniques to individual patient needs, balancing dose reduction with image quality and patient comfort.
Radiation dose optimisation is a dynamic, context-dependent process shaped by multiple interacting factors. Improving consistency requires not only technical training but also organisational support, ethical awareness, and integration of emerging technologies.

Organisational Barriers and Multidisciplinary Collaboration
Organisational factors significantly influence radiographic practice, shaping both individual decision-making and multidisciplinary collaboration. The literature consistently identifies time pressure, workload, and limited access to resources as key barriers to effective practice.
Buscall & Piper (2018) highlight that time constraints restrict engagement with evidence-based practice, reinforcing reliance on experiential knowledge. MacGregor et al. (2026) similarly identify organisational barriers in forensic radiography, including a lack of training, unclear guidelines, and limited institutional support. These challenges not only affect individual performance but also contribute to variability in practice.
Communication remains a central issue. Lewis and Robinson (2018) demonstrate that ineffective communication can compromise patient safety, particularly in high-pressure environments. Fridell et al. (2020) further emphasise the role of safety culture in facilitating or hindering communication and collaboration. Byenfeldt et al. (2025) reinforce the importance of teamwork, highlighting that effective collaboration is essential for maintaining patient safety. Their findings suggest that multidisciplinary interaction enhances situational awareness and supports shared decision-making. System-level pressures, including understaffing and workflow inefficiencies, further limit opportunities for collaboration (Wallin et al., 2019, 2023). In trauma settings, rapid decision-making may reduce multidisciplinary input (Talevski et al., 2023), potentially compromising decision quality.
The integration of AI also has implications for collaboration. Aldhafeeri (2024) suggests that AI may alter professional roles and interactions, requiring new forms of communication and shared decision-making. However, uncertainty about responsibility and trust may create additional challenges. Bolejko and Gårdling (2025) highlight that organisational constraints also impact patient-centred care, limiting opportunities for meaningful interaction and collaboration.
Overall, multidisciplinary collaboration is shaped by organisational structures, culture, and resources. Improving practice requires both individual-level interventions (education and training) and system-level changes, including workforce support, protected time for evidence-based practice, and stronger safety cultures.

Discussion
The findings demonstrate that radiographers’ clinical decision-making is a complex, dynamic process shaped by experience, departmental culture, patient presentation, and organisational demands. Rather than being purely protocol-driven, decision-making in radiography often involves rapid judgement and adaptation to the clinical context, particularly when managing vulnerable or unstable patients. For example, radiographers frequently modify standard imaging techniques to accommodate patient mobility limitations, pain, or emergency trauma situations, where safe positioning and diagnostic quality must be balanced simultaneously (Talevski et al., 2023).
Experience emerges as a dominant influence on these decisions, with radiographers often relying more heavily on tacit knowledge and clinical intuition than on formal research evidence when adapting imaging protocols in practice (Rawle et al., 2022). While this experiential approach enables efficient, patient-centred adjustments, it may also lead to variability in practice and inconsistent alignment with evidence-based guidelines. This reliance on experiential learning is further shaped by the pace and unpredictability of clinical environments, where immediate decision-making is required, and consultation of research evidence is rarely feasible in real time.
The literature also highlights that decision-making is not undertaken in isolation but is deeply embedded within departmental culture and organisational expectations. Patient safety considerations remain central, with radiographers actively identifying and mitigating risks throughout the imaging workflow, including during patient transfer, positioning, and exposure selection (Wallin et al., 2019; Wallin, Ringdal, Ahlberg, & Lundén, 2023). Recent evidence also reinforces that radiographers’ safety decision-making is strongly shaped by workflow organisation, communication practices, and contextual departmental pressures, particularly within high-throughput imaging environments (Byenfeldt et al., 2025). However, these safety-focused decisions often occur within environments characterised by high workload and time pressure, which can increase the likelihood of error or deviation from ideal practice. Such pressures are compounded by workforce challenges and retention issues, which can negatively influence safety culture and contribute to decision fatigue (Nightingale et al., 2021).
In addition, the findings suggest that radiographers are required to continually balance technical optimisation with person-centred care. This “balancing act” is evident in situations where patient comfort, dignity, and clinical need must be weighed against diagnostic image quality and radiation dose optimisation (Bolejko & Gårdling, 2025). This is particularly relevant in trauma and acute care settings, where rapid imaging is required but patient condition may restrict optimal positioning or protocol adherence. In such cases, communication with patients and multidisciplinary teams becomes a key component of decision-making, supporting both safety and diagnostic effectiveness (Lewis & Robinson, 2018).
Despite the recognised importance of evidence-based practice (EBP), the literature consistently identifies barriers to its full integration into routine radiographic decision-making. These include limited time, heavy workload, and insufficient access to research at the point of care (Buscall & Piper, 2018). In addition, emerging literature highlights that evolving technologies such as artificial intelligence introduce new ethical and professional considerations that further complicate evidence-based decision-making, particularly regarding accountability, transparency, and professional judgement in radiographic practice (Aldhafeeri, 2024). Furthermore, implementation studies indicate that translating best practice into specialised areas such as forensic radiography is hindered by organisational constraints, variability in departmental support, and inconsistencies in training and resources (MacGregor et al., 2026). As a result, there is often a gap between research evidence and day-to-day clinical practice, with radiographers defaulting to established departmental routines or personal experience when making decisions (Rawle et al., 2022). This highlights a need for stronger organisational support structures, including protected time for professional development and improved access to evidence resources.
Organisational pressures, particularly high patient throughput and resource constraints, further influence decision-making behaviour. These pressures may inadvertently prioritise efficiency over optimisation, potentially affecting image quality, radiation dose management, and adherence to best practice guidelines. Nevertheless, radiographers continue to demonstrate professional autonomy within expanding scopes of practice, including advanced decision-making roles such as radiographer-led discharge and role extension activities (Hardy & Snaith, 2016). While these developments enhance professional responsibility and service delivery, they also place additional cognitive and emotional demands on practitioners.
Overall, the evidence indicates that radiographic decision-making is a multifactorial process shaped by an interplay of experience, safety culture, communication, organisational context, ethical considerations, and professional expectations. Strengthening evidence-based practice, supporting workforce resilience, and fostering positive safety cultures are therefore essential to ensuring consistent, high-quality, and patient-centred imaging practice across clinical settings.

Limitations of the evidence base
While the included studies offer valuable insights into radiographers’ experiences, perceptions of safety culture, and the various organisational and professional factors influencing practice, they are limited in their capacity to fully explain how clinical decision-making is enacted in real-time during advanced clinical procedures. Much of the available evidence is based on self-reported qualitative data, which may be subject to recall bias, interpretation bias, and social desirability effects, thereby limiting its objectivity and transferability to complex clinical environments.
In addition, the limited use of direct observational or ethnographic methodologies reduces the ability to capture the nuanced, dynamic nature of decision-making as it occurs in practice, particularly in high-pressure settings such as CT, interventional radiology, and complex cross-sectional imaging. Many studies are also drawn from single hospitals or individual organisations, which restricts the generalisability of findings across different healthcare systems, staffing models, and organisational cultures.
Furthermore, there is an insufficient focus on advanced or complex clinical procedures, where decision-making is often more critical, time-sensitive, and influenced by multiple interacting factors such as protocol deviation, patient condition, and multidisciplinary input. Collectively, these limitations constrain a deeper understanding of how radiographers’ clinical decisions directly impact patient safety outcomes in real-world advanced imaging practice.

Conclusion
Diagnostic radiographers play a central and indispensable role in ensuring patient safety throughout the diagnostic imaging pathway. Their clinical decision-making directly influences key factors such as radiation dose, image quality, and patient comfort. By applying the principles of justification, optimisation, and dose limitation, radiographers ensure that imaging procedures are clinically appropriate and that radiation exposure is kept as low as reasonably achievable (ALARA). This responsibility positions radiographers as key gatekeepers of radiation protection and patient-centred care within radiology services.
Strengthening evidence-based practice is essential, particularly in advanced imaging modalities such as CT, MRI, and interventional radiology. The integration of current research into clinical decision-making supports improved diagnostic accuracy, safer imaging protocols, and continuous quality improvement. Ongoing professional development, clinical audits, and reflective practice further enhance radiographers’ ability to deliver safe and effective care.
Effective multidisciplinary collaboration between radiographers, radiologists, referring clinicians, and other healthcare professionals is vital for ensuring appropriate imaging selection, timely communication, and coordinated patient management. However, organisational challenges such as workforce shortages, time constraints, limited access to training, and hierarchical working cultures can negatively impact safety and efficiency. Addressing these barriers through supportive leadership, investment in education, training, and improved clinical workflows is essential for strengthening patient safety and enhancing the overall quality of radiology services.
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