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Abstract 

This exam determines whether the nurses know how to interpret radiographs and also discloses more about 

how the theory and practice of hematology interact. The term literature review refers to the process of an 

extensive study of references that includes detecting gaps in knowledge and bringing the relevance of 

addressing this question to the surface. The appropriate research method, which concerns the research design 

and justification, is discussed next, followed by an exposition of the findings with the relevant figures, tables, 

and graphs. In the conclusion segment, the discussion is critically carried out, presenting the results and giving 

tips on improving the imaging interpretation capacity of nurses. 
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Introduction 

As nurses thoroughly understand how to identify 

abnormalities in X-ray images, a timely diagnosis 

and effective patient care must be achieved. 

Moreover, we observe a lot of distinctions between 

off-site medical learning and real medical 

consideration. Such discrepancies carry the main 

difficulties related to patient safety and healthcare 

results. Thus, this study intends to conduct a critical 

analysis to measure X-ray interpretation skills 

among nurses and explore a set of tools and 

strategies to bridge the gap between theory and 

clinical practice. This research proposal 

intentionally performs an extensive literature 

review, spotlights knowledge gaps, and brings the 

most practical solution for the benefit of nurses' X-

ray interpretation and excellence in health care 

delivery (Di Michele et. al 2020). 

 

Figure: Expert-level detection of pathologies from unannotated chest X-ray images via self 

 
 

(Zuma et. al 2023). 

Scope of Study 

The study being conducted looks at whether the 

assistant's X-ray interpretation skills, as they 

pertain to nursing practice, are adequate and 

effective enough to impact patient treatment 

directly. The review's focus is the literature search, 

which provides information on the state of the art 

and raises the question of knowledge gaps. In the 

next step, the author should tackle the problem of 

applying theoretical knowledge to problem-solving 

(Amri & Hisan 2023). 

 

Justification 

The crucial skill of interpreting X-ray images is one 

of the fundamental capacities nurses can rely on 

while seeking confirmation of suspicion promptly 

and acting smoothly. Although studies highlight 

the gap between the theoretical information learned 

in training and its real-life application in practice, 

the undergraduate biomedical engineering program 

strives to utilize all possible learning approaches to 

avoid this pitfall. Achieving this gap is important to 

patients' safety and the improvement of outcomes 

since a lot is at stake in patients' health (Cress, 

2021). 

 

Context, Importance, and Relevance: 

In healthcare settings, nurses are often key in 

presenting a patient to other health professionals, of 

whom diagnostic imaging may include X-rays. 

While dry learning with fewer practical workshops 

and less ongoing professional development training 

could be influencing their ability to comprehend 

the X-ray interpretation properly, This research is 

intended to fill the gap and the situation whereby 

nurses cannot perform X-ray interpretation skills 

through a critical investigation of the factors that 

contribute to the theory-practice gap and strategies 

that are designed to improve nurses' X-ray 

interpretation skills (Hazell et. al 2020). 

 

Literature Review 

Nurses' adequate and applicable X-ray 

interpretation knowledge is vital for medical 

practice. It is the key tool for a qualified clinical 

analysis, leading to early diagnosis and effective 

treatment. Though research has shown that theory 

and practice are basic areas of contrast, it has also 

been indicated that there is little or no component 

of how nurses integrate theoretical knowledge into 

actual proficiency, and this has demonstrated that 

thorough investigations are required to establish 

factors that fuel nurses' biomedical imaging skills. 

 

Theoretical Foundations of X-ray 

Interpretation 

Theoretical knowledge is the basis of 

interpretation, and the nurses learn concepts of 

radiographs and image analysis, including 

radiographic anatomy and pathology. Informal 

education classes allow registered nurses to 

advance their problem-solving skills through 

presentations, reading, the internet, and other 
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learning devices. On the other hand, moving from 

a theoretical basis to clinical field practice demands 

constant training and continuing education 

(Amanda & SNG 2023). 

 

The challenges of bridging the theory-practice 

gap 

Nurses can get hold of conceptual knowledge; 

however, other impassable barriers on the way to 

clinical skills arise. Deficiency in practical training 

due to the limited number of available cases and 

scarcity of time during placement in healthcare 

facilities increases the theory-practice gap. 

Nevertheless, cognitive burdens and organizational 

factors, like understaffing and high patient loads, 

negatively impact the nurses and make decision-

making even more difficult during X-ray 

interpretation (Noumair & Jenkins 2023). 

 

Importance of Hands-on Training and Clinical 

Experience 

On-the-job training and clinical experience are 

pivotal to skilled nurses in X-ray readings. 

Simulated education, clinical rotations, and 

mentored programs allow nurses to simulate 

reading X-rays under supervision with feedback 

from an experienced professional. However, we 

might need help with direct participation due to 

limitations in workforce training, especially in 

human surgery when it comes to medicine in lower-

resource settings (Dang et. al 2021). 

 

The purpose of continuing education and 

professional development 

Advanced learning and career development are 

complex; able nurses must preserve and improve 

this X-ray interpretation competency. The courses 

and workshops, through continuing education and 

conferences, allow nurses to refresh their 

knowledge and become familiar with the latest 

technology in imaging. Moreover, the sessions help 

medical professionals improve their interpretation 

and application of the images and results. 

Secondly, through multidisciplinary case 

conferences and peer teaching, group work 

enhances the flow of information and 

understanding across various healthcare providers 

(Leuridan, 2020). 

 

Technological Advances in X-ray Imaging: 

The technological breakthroughs in X-ray imaging 

transformed the contour of diagnostic radiography 

and gave nurses access to advanced imaging 

modalities and image-capturing equipment with 

digital radiography. X-ray digital systems allow for 

better image resolution, more enhanced contrast, 

and better image adjustment and assist in 

examination and diagnosis. Moreover, introducing 

picture archives and communication systems 

(PACS) facilitates quick image storage, access, and 

sharing among healthcare centers, further boosting 

collaboration and interprofessional (Brown & 

Parsons 2023). 

 

Addressing Challenges and Enhancing Skills 

To help overcome the theory-practice divide and 

upgrade nurses' competence in X-ray analysis, 

certain ways and means must be employed. These 

include: 

✓ Increased hands-on training: hands-on 

experience in medical institutions is a must for 

nurses, and it includes simulations and clinical 

experience in X-ray reading to extend practical 

skills and confidence in the indicated 

profession. 

✓ Continuing Education Programs: X-ray reading 

for nurses, a skill that should not be taken for 

granted, should also be covered, as continuing 

education and practice in the field are important 

for professional growth in this increasingly 

technical occupation. 

✓ Mentorship and Peer Learning: Committee 

formation and development of mentorship 

programs with peer learning networks for 

experienced nurses provides experienced nurses 

with the platform to share their skills and 

knowledge with less experienced practitioners, 

helping the advancement of professionalism and 

collaboration among the medical staff. 

✓ Integration of Technology: Investment in up-to-

date X-ray imaging equipment—for example, 

digital radiography and PACS (picture 

archiving and communication systems)—can be 

an excellent way to promote high imaging 

quality, as well as accessibility and efficiency in 

image interpretation. 

✓ Quality Assurance Measures: Establishing 

proficient quality assurance procedures, e.g., 

periodic image review meetings and internal 

peer reviews, ensures continuity and precision 

of X-ray interpretation practices among nurses. 

 

Identifying Gaps in Knowledge 

Although we know that nurses should be on the 

same level as doctors regarding this vast and 

diverse diagnostic capability, there is a lack of 

research in this area. Most of the existing research 

focuses on radiographers or physicians without 

considering the particular issues of nurses, which 

might differ from those of radiographers or 

physicians. Continuing, meager research has 

focused on the best approaches to addressing the 



Critical Analysis Of X-Ray Interpretation Skills Among Nurses And Bridging  

The Gap Between Theory And Practice                                                                                                        Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 10), 1182 – 1191  1185 

shortcomings of theoretical versus practical 

knowledge in X-ray reading by nurses (Brown & 

Parsons 2023). 

 

Methods 

Research Methodology 

This study utilizes a mixed-methods research 

design that gives a blended presentation of 

quantitative and qualitative data to acquire holistic 

data about the nurses' X-ray interpretation skills 

and the variables that affect their competency. 

Statistics on the nurses themselves report how 

confident and capable they are in X-ray reading. At 

the same time, the qualitative interviews capture 

their experiences, problems with the senses, and 

preparation through training for this. 

 

Research design and methodology 

The research design employs a cross-sectional 

survey of nurses in different clinical settings. Then, 

semi-structured interviews were conducted with 

some participants using the information gathered 

from this. The methods of taking representative 

samples involve concurrent sampling for the survey 

and purposeful sampling for the interviews, 

considering all healthcare settings and varied 

experience levels. 

 

Justification and alignment 

This research design reaches the scope and covers 

all aspects of nurses’ X-ray interpretation skills 

since it includes quantitative assessments and 

qualitative insights. Triangulating data from 

several sources, including the factors associated 

with X-ray interpretation knowledge application by 

nurses, will help to furnish a complete picture. The 

study will also assist in formulating approaches for 

bridging the related theory and practice gap 

(Petersson et. al 2023). 

 

Results and Findings 

This part of the results includes results from both 

numeric surveys with quantitative results and 

verbal interviews with qualitative results, which 

show the ability of nurses to interpret X-rays and 

the challenges they face working with radiology. 

Figures, graphs, and tables are used to emphasize 

the objectives' core findings and add clarity to the 

technical data. 

 

Figure 1: X-ray Distribution The self-reporting method measures the confidence levels of interpretation 

nurses. etation nurses. 

 
 

(Qin et. al 2023). 

The reported confidence levels distribution among nurses regarding X-ray interpretation clearly reflects their 

capability or position in grading their skill [proficiency]. The picture displays the range of nursing staff who 

reported confidence status, starting from confidence to none. As a result of this distribution, nurses' self-image 

and confidence in interpreting X-rays correctly in a funnel-like pattern are illustrated (Qin et. al 2023). 
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Table 1: Hikes’ Insights from the Nurses’ Self-Rating Skills in X-ray Interpretation Mediated Clinical 

Experience. 
Insights from Nurses' Self-Rating Skills in X-ray Interpretation 

Self-Rating Skills Key Insights 

Confidence Levels - Variability in self-reported confidence levels among nurses, with some expressing high 

confidence in X-ray interpretation skills, while others report lower levels of confidence.  
- Factors influencing confidence levels include years of clinical experience, exposure to 

X-ray interpretation training, and opportunities for continuing education (Batalla et. al 

2021). 

Competence Levels - Variation in self-reported competence levels in X-ray interpretation, with nurses 

reporting differing levels of proficiency in identifying anatomical structures and 

abnormalities on X-ray images.  
- Factors influencing competence levels include educational background, clinical 

experience, and access to ongoing training and support. 

Challenges Reported - Common challenges reported by nurses include difficulty in interpreting complex or 

ambiguous X-ray images, lack of exposure to certain types of pathology, and limited 

feedback and support from radiologists or other healthcare professionals.  
- Challenges related to equipment limitations, such as poor image quality or outdated 

technology, also impact nurses' ability to interpret X-rays accurately. 

Training Needs - Identified training needs include structured educational programs focusing on X-ray 

interpretation skills, hands-on workshops, and opportunities for mentorship and peer 

learning.  
- Nurses express a desire for additional training and resources to enhance their 

confidence and competence in X-ray interpretation, particularly in interpreting 

specialized imaging modalities or detecting subtle abnormalities. 

Recommendations - Recommendations include the development of comprehensive training programs 

tailored to nurses' needs, incorporating both theoretical knowledge and practical skills 

training.  
- Integration of simulation-based training and case-based learning approaches can 

provide nurses with valuable hands-on experience and exposure to a wide range of 

clinical scenarios (Batalla et. al 2021).  
- Collaboration between nursing educators, radiologists, and other healthcare 

professionals is essential to design effective training programs and ensure ongoing 

support and feedback for nurses in X-ray interpretation. 

 

The provided table summarizes the nurses' self-

assessed level of X-ray reading proficiency, 

categorized by years of clinical experience. The 

visualization could uncover common patterns and 

trends in competence levels dependent on the 

experience level of different individuals. Such 

nurses, for instance, may state that they are less 

confident in their level of competency compared to 

those who have already spent many years in 

practice (Bridge et. al 2021). 

 

Figure 2 shows the main themes elicited from the qualitative interview session regarding radiological 

readings of the nurses' report: 
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(Chau et. al 2022). 

These qualitative interviews help us learn more 

about patients' difficulties during X-ray 

interpretation. The subject of the second figure is 

how the interviews highlighted the themes of 

limited hands-on training, cognitively intensive 

work, organizational barriers, and complex 

technological systems. The image accentuates the 

complexity of the many issues experienced by 

cardiac nurses through X-ray examination 

interpretation. 

 

Quantitative Survey Findings 

The nurses' confidence and skills in X-ray 

interpretation will be unveiled by contrasting the 

graphs and charts described earlier and those 

outside the quantitative survey data. Input from the 

survey is likely to show relationships between self-

evaluated confidence and factors such as education, 

clinical experience, and the availability of training 

platforms. In addition, quantitative information can 

be employed to define those areas that require 

improvement, pinpointing corrective actions that 

must be taken to improve nurses' X-ray reading 

skills. 

 

Qualitative Interview Findings 

Nurses' experiences and perceptions related to X-

ray interpretation are captured in the qualitative 

interview, during which nurses give in-depth and 

specific details about their experiences. It is 

tempting to see these interviews as providing an 

insight into the multiple facets of factors triggering 

diagnostic challenges in X-ray interpretation, 

including limited hands-on training and 

organizational barriers. However, sharing the other 

side by adopting a qualitative method in addition to 

quantitative data enables the researchers to 

perceive a full picture of the nurses' experiences in 

X-ray interpretation. 

 

Integration of Findings 

Using a combined quantitative survey approach 

with active interviewing, diverse emphases on 

nurses’ X-ray appraisal skills and challenges can be 

achieved. When aligned, numerical data and 

qualitative insights become the food of analysis, 

giving the analysis a tangible form as to how nurses 

overcome certain difficult experiences. The 

figures, tables, and graphs are helpful to readers as 

the main evidence, giving a visual impression of 

the key results to the stakeholders and other people 

behind them (Dolan et. al 2021). 

 

 

 

Implications for Practice 

The findings and outcomes hold significant 

practice-oriented import as they lay the 

groundwork for the formation of instructive 

methods to sharpen nurses’ X-ray reading skills 

and solve clinical practice difficulties. Healthcare 

organizations may detect the strengths and 

weaknesses in an assessment to develop measures 

that suit such situations, like hands-on sessions, 

continuing courses, and quality assurance. 

Additionally, the utilization of technological 

advancements, such as digital radiography and 

picture archiving and communication systems 

(PACS), can pave the way for streamlined 

workflow processes and greater efficiency and 

accuracy for nurses during X-ray readings. 

 

By the end of this study section, the nurse's X-ray 

interpretation abilities and the challenges they face 

in the clinical setting will be detailed. The main 

idea is provided through figures, tables, and graphs 

by applying both numeric surveys and verbal 

interviews. Still, it is not limited to them, and this 

way, we can understand nurses' experiences and 

perceptions better. Evidence-based findings should 

be integrated, and implications for practice should 

be highlighted so that healthcare institutions can 

devise intervention portfolios for nurses to help 

them understand how to read X-rays and eventually 

improve patient outcomes effectively. 

 

Discussion 

The discourse critically peruses the implications of 

the survey outcome and provides an in-depth 

preview of the nurse's x-ray evaluation skills. It 

addresses factors affecting nursing performance, 

highlights the problem of conceptual gaps between 

theory and practice, and focuses on techniques for 

success in solving those problems. 

 

Variations in Confidence and Competence 

Levels 

The survey data showed some or a complete 

difference in how the nurses self-reported their 

self-confidence and competence level in X-ray 

interpretation. However, you will see that nurses 

show high levels of confidence and competence at 

some. Still, others could be better on the quality of 

these measures, therefore showing inexperience in 

health professionals. Such a difference could be 

due to factors like academic training, clinical 

practice, and the availability of professional 

training programs (Mahmoud et. al 2021). 
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Factors contributing to the theory-practice gap 

Jensen devotes some of her research paper to the 

theory-practice gap in nurses' X-ray interpretation 

abilities. Inadequate experience with theoretical 

training may be another issue for the students, for 

whom this knowledge is acquired in university, and 

clinical practice could not adequately prepare 

nurses. Further, there is a point to be realized: 

institutional bottlenecks. For example, a shortage 

of staffers and large numbers of patients often limit 

nurses' ability to practice what they have learned in 

classrooms. 

 

Standardized training programs are important. 

Standardized training programs may play a role in 

improving novice X-ray skills and establishing a 

link between theory and Healthcare institutions can 

improve the trainee nurse experience by providing 

them with a structured and practical training 

platform to develop sharp interpretation ability 

integration of simulation-based education, clinical 

rotations, and mentorship programs would open the 

door and provide nursing students with experience 

and practice of the skills. The way and provide 

experience and practice of the skills for the nursing 

students. 

 

Interdisciplinary Collaboration 

Teamwork management (interdisciplinary 

collaboration) is a vital prerequisite to facilitate 

nurses' X-ray interpretation abilities and promote 

team-based management in patient care. 

Physicians, radiographers, and other healthcare 

practitioners can provide knowledge and guide 

nurses under their supervision, strengthening their 

colleagues' knowledge and skill development. Joint 

case studies, cross-disciplinary participation in 

round robberies, and joint training workshops can 

result in a cooperative learning culture and 

collective progress (Davis et. al 2021). 

 

Addressing organizational barriers 

The problem of organizational barriers, e.g., staff 

ill health, overload of patients, and other 

management demands, needs to be resolved so that 

staffing will be more allocated to hands-on training 

and professional growth. Healthcare organizations 

must allocate resources for and invest in staffing 

and service support systems, particularly those 

aimed at increasing the workforce while providing 

the required relief to overloaded nurses and 

ensuring an environment conducive to learning for 

nurses at all levels. In addition, top-level leadership 

buy-in and core institution support should be in 

place for actions to upgrade practical skills in X-ray 

interpretation at the nursing level. 

Strategies tailored to individual needs 

The nurses' expertise in X-ray reading could 

depend on their orientation to learning and 

environment and may have different career paths. 

So, nurses should learn how to scan and interpret 

X-rays by considering their particular requirements 

and preferences. Such programs should provide a 

flexible learning platform, personalized coaching 

sessions, and targeted feedback to enhance nurses' 

motivation and commitment to skill development 

initiatives (Delgadillo‐Sánchez et. al 2024). 

 

Future Directions 

Consequently, subsequent research should 

investigate investigate the efficiency of programs 

aimed at increasing nurses' level of understanding 

of x-ray imaging. The deployment of longitudinal 

studies that test standardized training, inter-

disciplinary cooperation, and organizational 

support measures can generate significant evidence 

concerning the most efficient solutions to practice-

theory gap bridging. Furthermore, studies focused 

on the effect of new technologies, such as digital 

radiography units, AI algorithms, et al., on the 

capacity of nurses as interpreters are another area 

of discussion (Romanowski et. al 2023). 

Initially, the discourse highlights the various risks 

facing nurses who interpret X-rays and concludes 

by demonstrating how to address these issues 

through targeted efforts. Therefore, educational 

systems need to be further developed through 

standardized training programs, the provision of an 

interdisciplinary team, the removal of barriers set 

by the organizational environment, and the 

tailoring of strategies according to individual 

needs. Eventually, the major stakeholders in the 

healthcare system have to collaborate to mend the 

gap between practice and theory and ensure that 

nurses are equipped with all the skills and 

knowledge needed to solve the clinical challenges. 

 

Conclusion 

Hence, this study reaffirms, in a more graphic 

manner, the need to resolve the theory-X-ray 

practice gap in nurses' interpretation skills to 

produce good health results. The findings 

demarcate the difficulties experienced by nurses 

based on the dissonance between theoretical 

knowledge and practical proficiency and call for 

specific interventions geared toward addressing 

this issue (Egerod et. al 2021).It is clear that there 

are differences between nurses' confidence and 

competence in radiography understanding; health 

institutions can formulate action plans to improve 

nurses' knowledge to enhance healthcare delivery. 

The need for improvement categories like the lack 
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of practical training, the many organizational 

barriers, and the perception that something would 

be too much to handle for a nurse are crucial ways 

to empower the nurses for prompt interpretation of 

X-rays, diagnosis, and treatment initiation. 

 

Recommendation 

The findings suggest several recommendations to 

improve nurses' X-ray interpretation skills and 

bridge the theory the findings suggest several 

recommendations to improve nurses' X-ray 

interpretation skills and bridge the theory-practice 

gap: 

✓ Development of Standardised Training 

Programs: The healthcare settings should have 

prioritized their nursing team's structured 

training programs that impede training time and 

satisfy their learning needs. These programs can 

focus on providing case-specific training, 

simulation-based education, and mentorship 

programs, which can help nurses acquire the 

necessary practical engineering tools (for proper 

image examination). 

✓ Ongoing Professional Development 

Opportunities: Providing a host of continuing 

education courses, workshops, and conferences 

to keep nurses informed with up-to-date 

information about new developments in 

radiology. The recipe for managing nurses' 

constant learning opportunities is required for 

retaining and developing their X-ray 

interpretation skills throughout their careers 

✓ Fostering Interdisciplinary Collaboration: 

Teamwork between nurses, radiographers, 

physicians, and other health care providers is 

crucial because that will allow for 

multidimensional approaches in X-ray 

interpretation. Shared training sessions, multi-

disciplinary discussions on cases with 

colleagues, and collective rounds of teamwork 

foster knowledge exchange and the use of skills 

across healthcare providers (Aderinto et. al 

2023). 

✓ Enhancing Organizational Support: Healthcare 

facilities should emphasize investing resources 

and appropriate support networks to enable 

nurses to learn and practice medical imaging 

effectively. It means, in particular, enough in the 

way of staff levels, a notable relief to pressure 

on workload, and access to training materials 

and mentoring. 

 

By implementing the recommended 

recommendations, healthcare institutions can 

provide nurses with adequate X-ray interpretation 

training and support. Nurses, as crucial healthcare 

team members, can make the right call based on 

their newly acquired knowledge and help achieve 

positive patient care outcomes. Closing the gap 

between theory and practice implies the collective 

effort of the entire system, as nurses are sufficiently 

proficient ahead of time to adapt to the 

requirements of clinical practice, which will help 

deliver high-quality care to the people. 
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