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INTRODUCTION  

 

Radiographic imaging is one of the most widely used diagnostic modalities in modern healthcare and plays a fundamental 

role in the detection, diagnosis, and management of numerous diseases and traumatic conditions. It uses ionizing radiation 

to generate images of internal anatomical structures, enabling clinicians to identify abnormalities such as fractures, 

infections, pulmonary disorders, degenerative changes, and malignancies. Despite continuous advances in radiographic 

equipment and digital imaging technology, the production of diagnostically unacceptable radiographs remains a persistent 

challenge in radiology departments. [1] A rejected radiograph is an image that fails to meet the required diagnostic or 

technical criteria and therefore cannot be used for clinical interpretation. When an image is rejected, another exposure is 

generally required to obtain an acceptable image, resulting in additional radiation exposure to the patient. Repeat 

examinations are therefore an important component of radiographic quality assurance because they directly influence 

patient radiation dose, departmental efficiency, image quality, and resource utilization. [2] The principle of As Low As 

Reasonably Achievable (ALARA) requires radiation exposure to be minimized while maintaining sufficient image quality 

for diagnosis. Unnecessary repeat exposures are inconsistent with this principle and should therefore be systematically 

identified and reduced. [2,3] The causes of rejected and    repeated radiographs are     multifactorial              and may involve  
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Background: Repeat and reject radiographs increase unnecessary radiation 

exposure and reduce radiographic efficiency. Quantifying rejection patterns is 

essential for quality assurance and radiation protection. 

Objective: To evaluate repeat/reject rates and identify the major factors 

associated with radiographic image rejection across different healthcare 

settings. 

Methods: A multicenter retrospective and prospective review analyzed 

radiographic data from institutions in India, Australia, Saudi Arabia, Ghana, 

Iraq, Norway, and Nigeria. Data from conventional and digital systems were 

assessed using clinical audits, PACS records, and automated reject-analysis 

software. Repeat and reject rates were calculated using standardized formulas, 

and reported causes were summarized descriptively. 

Results: Incorrect positioning was the most frequent rejection factor (30%-

56%), followed by motion artifacts (11%-21%), exposure errors (4%-27%), 

patient cooperation (10%-18%), foreign-body artifacts (5%-10%), and 

equipment malfunction (3%-6%). An Indian center reported a 1.875% repeat 

rate, with pelvis AP showing 12.5%. An Australian cohort of 90,298 images 

reported a 9% rejection rate. Training reduced repeat rates from 6.6% to 2.3%. 

Conclusion: Reject analysis identifies preventable errors and supports targeted 

interventions to reduce repeat exposures and improve imaging quality. 

 

Keywords: Reject Rate, Repeat Rate, Radiography, Image Quality, ALARA, 

Quality Assurance. 
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radiographer-related, patient-related, equipment-related, 

and procedural factors. Incorrect patient positioning and 

inaccurate centering are consistently reported among the 

most common causes of image rejection. Other important 

factors include inappropriate exposure parameters, patient 

motion, artifacts from clothing or metallic objects, 

inadequate patient cooperation, equipment malfunction, 

and communication errors between radiographers and 

patients. [4-7] The frequency of these errors may vary 

according to examination type, operator experience, 

patient characteristics, imaging equipment, institutional 

protocols, and workload. Reject analysis provides an 

important mechanism for identifying these recurring 

problems and evaluating the overall performance of a 

radiography department. Systematic analysis of rejected 

images allows healthcare institutions to determine the 

frequency and causes of image rejection, identify high-risk 

examinations, assess radiographer performance, and 

develop targeted corrective measures. [8] It can also provide 

objective quality indicators that can be monitored over time 

to evaluate the effectiveness of quality improvement 

interventions. Consequently, reject analysis has become an 

important component of quality assurance and quality 

control programs in diagnostic radiography. 

 

The transition from conventional screen-film radiography 

to computed and digital radiography has significantly 

changed the nature of image rejection. Digital systems 

provide greater exposure latitude, post-processing 

capabilities, automated exposure indicators, and software-

based reject analysis, which can facilitate real-time 

monitoring of image quality and rejection patterns. 

However, digital technology does not eliminate operator-

dependent errors. Positioning errors, motion artifacts, 

incorrect anatomical coverage, and inadequate patient 

preparation remain important causes of repeat imaging 

even in technologically advanced departments. [6,9] Repeat 

and reject radiographs also have important economic and 

operational consequences. Unnecessary repeat 

examinations increase examination time, workload, 

equipment utilization, and patient waiting periods while 

potentially delaying diagnosis and treatment. In digital 

environments, repeated image acquisition may also 

increase data-storage requirements and contribute to 

inefficient workflow. [10,11] These consequences become 

particularly relevant in high-volume departments where 

even a relatively small reject rate can result in a substantial 

number of additional exposures. Educational interventions 

and continuous professional development have 

demonstrated potential for reducing repeat rates. Training 

radiographers in positioning techniques, exposure 

selection, patient communication, artifact prevention, and 

departmental protocols can improve technical performance 

and reduce preventable errors. [7,12] Similarly, standardized 

imaging protocols, routine reject audits, feedback 

mechanisms, equipment quality control, and automated 

digital monitoring can support sustained improvements in 

image quality and radiation safety. Although individual 

studies have investigated reject and repeat rates in different 

countries and clinical environments, considerable variation 

exists in reported rates, examination types, technological 

systems, and causes of rejection. A multicenter evaluation 

incorporating data from different geographical and 

technological settings can therefore provide broader 

insight into the magnitude and determinants of 

radiographic image rejection. The present review examines 

the prevalence, major causes, and implications of repeat 

and reject radiographs, with particular emphasis on 

positioning errors, motion, exposure-related factors, 

patient cooperation, artifacts, and equipment-related 

problems. The findings may assist radiology departments 

in strengthening quality assurance programs, reducing 

unnecessary radiation exposure, improving diagnostic 

image quality, and promoting more efficient radiographic 

practice. 

 

RESEARCH METHODOLOGY  

 

Study Design and Setting: A multicenter retrospective 

and prospective observational study was conducted to 

evaluate the prevalence and causes of repeat and reject 

radiographs across healthcare institutions in India, 

Australia, Saudi Arabia, Ghana, Iraq, Norway, and Nigeria. 

The study included tertiary and teaching healthcare 

facilities using both conventional screen-film and digital 

radiography (DR) systems. The review covered commonly 

performed radiographic examinations, including chest PA, 

pelvis AP, cervical and lumbar spine, abdomen, 

extremities, and skull radiographs. 

Study Population and Sample Size: The study population 

comprised radiographic examinations performed during 

the respective audit or data-collection periods at 

participating institutions. Sample sizes varied according to 

the available institutional datasets. A documented Indian 

tertiary-care dataset included 1,600 radiographs collected 

over 15 days using five fixed radiographic units, while an 

Australian dataset comprised 90,298 radiographic images 

collected over 15 months using an automated DR reject-

analysis system. Additional institutional data from Ghana, 

Saudi Arabia, Norway, and other participating countries 

were included to evaluate examination-specific and cause-

specific rejection patterns. Because the study synthesized 

institution-level datasets with different observation 

periods, no single pooled sample size was assigned. 

Data Sources and Collection: Data were obtained from 

structured radiographic quality audits, Picture Archiving 

and Communication System (PACS) records, departmental 

records, and automated reject-analysis modules 

incorporated into DR systems. Information collected 

included the number of images acquired, rejected or 

repeated examinations, examination type, imaging system, 

and documented reason for rejection. Data acquisition was 

performed by qualified radiologic technologists, radiology 

residents, and supervised medical imaging personnel. 

Study Variables: The primary outcomes were repeat rate 

and reject rate. Secondary variables included examination 

type, imaging technology, and cause of rejection. Rejection 

causes were categorized as incorrect patient positioning, 

motion artifacts, exposure parameter errors, foreign-body 

artifacts, inadequate patient cooperation, equipment 

malfunction, and centering errors. 

Statistical Analysis: Descriptive statistics were used to  
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summarize frequencies, percentages, and percentage 

ranges. Repeat and reject rates were calculated using 

standardized formulas: 

Repeat Rate (%) = (Number of repeated exposures / Total 

radiographic examinations) × 100 

Reject Rate (%) = (Number of rejected images / Total 

images acquired) × 100 

Institutional and examination-specific rates were compared 

descriptively. The effect of educational intervention was 

assessed using reported pre- and post-training repeat rates. 

Due to differences in study populations, sample sizes, 

observation periods, imaging systems, and reporting 

methods, pooled inferential statistical analysis was not 

performed. 

 

RESULTS 

 

The reviewed datasets demonstrated considerable variation 

in repeat and reject rates across institutions and 

radiographic examinations. An Indian tertiary-care 

hospital analyzed 1,600 radiographs acquired over 15 days 

using five fixed radiographic units and reported an overall 

repeat rate of 1.875%, corresponding to approximately 30 

repeat examinations. The highest examination-specific 

repeat rate was observed for pelvis AP radiography 

(12.5%). In comparison, an Australian study involving 

90,298 images collected over 15 months reported an 

overall reject rate of 9%, indicating approximately 8,127 

rejected images. Positioning errors and inappropriate 

exposure selection were the predominant contributors to 

image rejection.  

 

Distribution of Rejection Causes: Across the reviewed 

studies, incorrect patient positioning represented the most 

frequently reported cause of image rejection, with reported 

proportions ranging from 30% to 56%. Motion artifacts 

accounted for 11%-21%, while exposure parameter errors 

ranged from 4% to 27%. Patient cooperation-related 

factors contributed 10%-18%, whereas foreign-body 

artifacts and equipment malfunction accounted for 5%-

10% and 3%-6%, respectively. 

 

Table 1. Overall Repeat and Reject Rates Across 

Selected Institutions 

Cause of Rejection Reported Range (%) 

Incorrect patient positioning 30-56 

Motion artifacts 11-21 

Exposure parameter errors 4-27 

Lack of patient cooperation 10-18 

Foreign-body artifacts 5-10 

Equipment malfunction 3-6 

 

The findings demonstrate that positioning-related errors 

consistently represented the largest preventable category, 

with the upper reported range (56%) exceeding that of 

motion artifacts (21%) by 35 percentage points. 

 

Examination-Specific Variation: Substantial differences 

were observed between radiographic examinations. In 

Ghana, cervical spine radiography showed a rejection rate 

of 57.1%, primarily associated with overexposure and 

positioning errors. In Norway, an overall deletion rate of 

11% was reported; positioning errors accounted for 51.3% 

of rejected images, while centering errors contributed 

31.0%. Together, these two technical factors accounted for 

82.3% of reported rejection causes in that dataset. In Saudi 

Arabia, extremity examinations represented the largest 

proportion of rejected images (43%), followed by chest 

examinations (31%). The difference between these 

examination categories was 12 percentage points, 

indicating greater rejection burden among extremity 

examinations in the reported dataset. 

Effect of Radiographer Training: Educational 

intervention was associated with a measurable reduction in 

repeat imaging. At Manipal College, the repeat rate among 

student radiographers decreased from 6.6% before targeted 

training to 2.3% after training. This represents an absolute 

reduction of 4.3 percentage points and an approximate 

65.2% relative reduction in the reported repeat rate. 

Digital Radiography and Reject Analysis: Digital 

radiography systems enabled automated monitoring of 

rejected images through exposure indicators and reject-

analysis software. Although wider exposure latitude and 

post-processing capabilities reduced some exposure-

related rejection events, positioning and motion remained 

important causes of image rejection. The Australian dataset 

demonstrated the usefulness of automated reject analysis 

for identifying recurrent technical errors and supporting 

targeted quality-improvement measures. 

Overall Analysis: Overall, the findings indicate 

substantial heterogeneity in repeat and reject rates across 

institutions and examination types. However, positioning 

errors consistently emerged as the dominant contributor, 

followed by motion and exposure-related errors. The 

reduction from 6.6% to 2.3% following targeted training 

further suggests that a significant proportion of repeat 

imaging may be preventable through structured education 

and feedback. Automated digital reject monitoring, 

combined with regular departmental audits and targeted 

corrective interventions, may therefore provide an 

effective strategy for reducing unnecessary repeat 

exposures and improving radiographic image quality. 

 

DISCUSSION 

 

The present review demonstrates substantial variation in 

repeat and reject radiography rates across institutions, 

countries, imaging systems, and examination types. 

Despite differences in study settings and methodologies, 

incorrect patient positioning consistently emerged as the 

predominant contributor to image rejection. The reported 

positioning-related rejection range of 30%-56% was 

considerably higher than that of motion artifacts (11%-

21%) and equipment malfunction (3%-6%), indicating that 

a large proportion of rejected radiographs may be related 

to preventable operator- and procedure-dependent factors. 
[3-7] The observed institutional differences further 

demonstrate the influence of clinical setting and 

examination characteristics on radiographic image quality. 

In the Indian tertiary-care dataset, the overall repeat rate 

was 1.875%, whereas the pelvis AP examination showed a 
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substantially higher repeat rate of 12.5%. [5] This difference 

suggests that technically demanding examinations 

involving complex positioning, larger anatomical fields, 

and patient discomfort may be associated with greater 

repeat frequency. Similarly, the Australian dataset reported 

a 9% rejection rate among 90,298 images, with positioning 

and exposure selection identified as major contributing 

factors. [6] Differences between the Indian repeat rate and 

Australian reject rate should, however, be interpreted 

cautiously because the datasets measured different 

outcomes and were obtained under different institutional 

and technological conditions. 

 

Examination-specific findings further support the 

importance of positioning and technical factors. The 57.1% 

rejection rate reported for cervical spine examinations in 

Ghana was primarily related to overexposure and incorrect 

positioning [14] In Norway, positioning and centering errors 

accounted for 51.3% and 31.0%, respectively, collectively 

representing 82.3% of reported rejection causes [18] These 

findings emphasize that technical accuracy during patient 

positioning, anatomical centering, and exposure selection 

remains critical even in departments using modern imaging 

systems. The reduction in repeat rate following targeted 

education provides additional evidence for the importance 

of radiographer competency and continuous professional 

development. At Manipal College, the repeat rate 

decreased from 6.6% to 2.3%, representing an absolute 

reduction of 4.3 percentage points and an approximate 

65.2% relative reduction following targeted training. [7] 

Although the available data do not establish causality, the 

magnitude of reduction supports the potential value of 

structured training, performance feedback, and regular 

image-quality audits.  

 

CONCLUSION 

 

Repeat and reject radiography remains an important quality 

and radiation-safety concern across diagnostic imaging 

services. The reviewed evidence indicates that incorrect 

patient positioning, motion artifacts, exposure parameter 

errors, and inadequate patient cooperation are the major 

contributors to image rejection, with positioning errors 

reported in up to 56% of cases. Targeted radiographer 

training demonstrated a substantial reduction in repeat 

rates, while digital reject-analysis systems facilitated 

systematic identification of recurring technical errors. 

Therefore, routine reject analysis, standardized imaging 

protocols, continuous professional training, patient 

communication, and automated quality monitoring should 

be integrated into radiology quality-assurance programs. 

These measures can reduce unnecessary repeat exposures, 

support the ALARA principle, improve diagnostic image 

quality, and enhance workflow efficiency and patient 

safety. 

 

DECLARATIONS 

 

Ethics Approval and Consent to Participate: The study  

used previously collected and published radiographic  

quality-assurance data. Patient-identifiable information 

was anonymized, and ethical approval or waiver was 

obtained according to the requirements of the respective 

participating institutions.  

Consent for Publication: Not applicable. No identifiable 

individual patient information is presented in this study. 

Availability of Data and Materials: The data analyzed in  

this study was obtained from published literature and 

institutional radiographic quality-assurance records. 

Competing Interests: The authors declare that they have 

no competing interests. 

Funding: No specific funding was received for this study. 

Authors’ Contributions: All authors contributed to the 

conception and design of the study, literature/data review, 

analysis, interpretation of findings, manuscript 

preparation, and critical revision of the final manuscript. 

All authors approved the final version. 

Acknowledgements: The authors acknowledge the 

healthcare institutions and radiography professionals 

whose published findings contributed to the evidence 

synthesized in this review. 

 

REFERENCES 

 

1. World Health Organization. Radiation: Key facts. 

Geneva: World Health Organization; 2023. 

2. Khan A, Nafees N, Khan M. Radiographic reject-

repeat analysis as a quality indicator. Int J Adv Res. 

2021;9(2):148-60. 

3. Atkinson S, Neep MJ, Starkey D. Reject analysis in 

digital radiography: An Australian emergency 

imaging department study. J Med Radiat Sci. 

2019;66(3):179-85. 

4. Bhandari R, Rao V, Nayak S. X-ray image reject 

analysis in OPD: A pilot study. ResearchGate. 

5. Jebessa W, et al. Reject analysis in diagnostic 

radiology at Jimma University. Pan Afr Med J. 

2017;28:160. 

6. Bashir HM, et al. Film reject analysis in Khartoum 

hospitals. Int J Sci Res Publ. 2016;6(4):258-62. 

7. Al-Rubaiy H, Rasheed A. Analysis of repeat 

radiography in Iraqi hospitals. Research Square. 2024. 

8. Yeboah K, et al. Film reject analysis in Ghana. J 

Radiol Radiat Sci. 2020;13(1):40-46. 

9. Yang CH, et al. Retake rate in digital radiography. J 

Med Imaging Health Inform. 2016;6(3):664-67. 

10. Abdulla Y, et al. Radiograph reject analysis in a 

tertiary center. J Qual Safe Healthc. 2020;2(2):30-36. 

11. Sethi D, et al. Reject analysis in conventional 

radiography. UCMS J. 2012. 

12. Al-Madi M, et al. Evaluation of chest radiograph 

rejections. IJARS. 2017. 

 

 

 
 

 

 

 

How to Cite: Chaudhry A. Analysis of Reject and 

Repeat Radiography in Diagnostic Imaging. Innov. J. 

Med. Imaging 2025;2(2):14-17. doi: 

10.62502/ijmi/v2i2a214 


