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ABSTRACT  

This study comprehensively evaluates the implementation of a daily quality control (QC) 

program on conventional radiographic image quality in the Radiology Department of Efarina 

General Hospital, Pangkalan Kerinci, driven by the crucial significance of image quality for 

accurate diagnosis and the challenges of QC implementation in a regional healthcare facility. 

Using a cross-sectional quantitative descriptive design, the study analyzed 100 radiographic 

images and personnel compliance data using a structured observation sheet, a validated VAS 

scale, and a reliable questionnaire, testing the hypothesis that consistent daily QC 

implementation is positively correlated with improved image quality. The results showed a 

significant positive correlation (r = 0.78, p < 0.001) between adherence to daily QC procedures 

and higher image quality (mean score 8.5 vs. 6.2), with the finding that exposure parameter 

verification and equipment functional testing were the most frequently overlooked aspects, yet 

personnel expressed positive perceptions of the program despite implementation challenges. In 

conclusion, the implementation of daily QC has a significant positive impact on image quality, 

but requires strengthening the monitoring system and ongoing training to optimize compliance. 

It provides theoretical and practical contributions to diagnostic radiology quality management, 

as well as recommendations for evaluating the impact of radiation doses and comparing them 

between facilities. 

Keywords: Radiography Quality Control, Image Quality, Diagnostic Radiology, General 

Hospital, Quantitative Study, Program Implementation. 

 

 

EVALUASI PENERAPAN PROGRAM KENDALI MUTU HARIAN TERHADAP 

KUALITAS CITRA RADIOGRAFI DI INSTALASI RADIOLOGI RUMAH SAKIT 

UMUM EFARINA PANGKALAN KERINCI 

 

ABSTRAK  

Penelitian ini mengevaluasi secara komprehensif penerapan program kendali mutu (QC) harian 

terhadap kualitas citra radiografi konvensional di Instalasi Radiologi Rumah Sakit Umum 

Efarina Pangkalan Kerinci, didorong oleh signifikansi krusial kualitas citra untuk diagnosis 

akurat dan tantangan implementasi QC di fasilitas kesehatan daerah. Menggunakan desain 

deskriptif kuantitatif cross-sectional, studi ini menganalisis 100 citra radiografi dan data 
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kepatuhan personel menggunakan lembar observasi terstruktur, skala VAS yang tervalidasi, 

serta kuesioner reliabel, menguji hipotesis bahwa penerapan QC harian yang konsisten 

berkorelasi positif dengan peningkatan kualitas citra. Hasilnya menunjukkan korelasi positif 

signifikan (r = 0.78, p < 0.001) antara kepatuhan terhadap prosedur QC harian dengan kualitas 

citra yang lebih tinggi (skor rata-rata 8.5 vs 6.2), dengan temuan bahwa aspek verifikasi 

parameter eksposure dan pengujian fungsional peralatan paling sering terabaikan, namun 

personel menunjukkan persepsi positif terhadap program meskipun ada tantangan 

implementasi. Kesimpulannya, penerapan QC harian berdampak positif signifikan pada 

kualitas citra, namun memerlukan penguatan sistem monitoring dan pelatihan berkelanjutan 

untuk optimalisasi kepatuhan, memberikan kontribusi teoretis dan praktis dalam manajemen 

mutu radiologi diagnostik serta rekomendasi untuk evaluasi dampak dosis radiasi dan 

perbandingan antar fasilitas. 

Kata Kunci: Kendali Mutu Radiografi, Kualitas Citra, Radiologi Diagnostik, Rumah Sakit 

Umum, Studi Kuantitatif, Implementasi Program. 

 

 

 

INTRODUCTION 

The pursuit of diagnostic accuracy and patient safety in medical imaging is intrinsically 

linked to the consistent delivery of high-quality radiographic images. In an era where advanced 

imaging technologies are increasingly prevalent, the fundamental principles of quality 

assurance remain paramount. Radiography, as a cornerstone diagnostic modality, provides 

physicians with critical visual information for diagnosis, treatment planning, and monitoring of 

patient conditions. Consequently, any degradation in image quality can lead to misdiagnosis, 

delayed treatment, and potentially adverse patient outcomes. This underscores the critical 

importance of robust quality control (QC) programs within radiology departments, particularly 

the meticulous implementation of daily QC procedures, which serve as the frontline defense 

against image artifact and degradation. The present study aims to critically evaluate the 

implementation of a daily QC program and its subsequent impact on radiographic image quality 

at the Radiology Department of Efarina General Hospital, Pangkalan Kerinci. 

The healthcare landscape is characterized by rapid technological advancements and an 

ever-growing demand for efficient and effective diagnostic services. According to the World 

Health Organization (WHO) (2021), medical imaging is a vital component of healthcare 

delivery, contributing significantly to disease detection, diagnosis, and management across a 

wide spectrum of medical disciplines. In developing nations, the increasing access to and 
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utilization of diagnostic imaging services, while a positive trend, also presents challenges in 

maintaining consistent quality standards, especially in resource-constrained settings. This is 

further exacerbated by the rapid adoption of digital radiography (DR) and computed 

radiography (CR) systems, which, while offering numerous advantages, also introduce new 

parameters that require diligent monitoring to ensure optimal image performance (Neri et al., 

2020). The global trend in medical imaging highlights a continuous drive towards enhanced 

image resolution, reduced radiation dose, and improved workflow efficiency, all of which are 

directly contingent upon the integrity of the imaging chain, starting with effective QC measures 

(Al-Ghamdi et al., 2022). Furthermore, regulatory bodies worldwide are increasingly 

emphasizing the importance of accreditation and adherence to international standards in 

medical imaging, placing greater scrutiny on the operational aspects of radiology departments, 

including their QC practices (European Commission, 2019). 

Despite the acknowledged significance of daily QC in maintaining radiographic image 

quality, the actual implementation and its effectiveness often vary considerably across different 

healthcare institutions. Studies have consistently shown that deviations from established QC 

protocols can lead to a decline in image quality, characterized by increased noise, artifacts, and 

reduced contrast resolution (Khoo et al., 2019; Wang et al., 2021). For instance, a systematic 

review by Smith et al. (2020) revealed that a significant percentage of suboptimal radiographic 

images could be attributed to failures in equipment calibration and daily performance checks. 

This highlights a critical gap between the theoretical importance of daily QC and its practical 

application, particularly concerning the systematic evaluation of its impact on diagnostic image 

quality. Moreover, the rapid evolution of imaging technology necessitates continuous 

reassessment of existing QC protocols to ensure their continued relevance and efficacy in 

addressing new technological challenges and potential sources of image degradation (Lee et al., 

2023). The urgency for such evaluations is amplified by the potential for cumulative errors to 

compromise diagnostic certainty and negatively impact patient care pathways. Therefore, a 

detailed examination of how daily QC programs are implemented and their tangible effect on 

the quality of radiographic images is crucial for identifying areas of strength and opportunities 

for improvement. 

The literature extensively documents the various components of a comprehensive QC 

program in diagnostic imaging. These typically include regular equipment performance testing, 
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calibration, phantom imaging, and adherence to optimal imaging parameters. However, the 

focus on the daily implementation and its direct correlation with radiographic image 

quality from a practical, on-the-ground perspective, particularly within specific hospital 

settings, remains an area ripe for detailed investigation. While numerous studies have explored 

the technical aspects of QC phantoms and standardized testing procedures (ICRU, 2016; 

AAPM, 2018), there is a discernible scarcity of research that specifically evaluates 

the process of daily QC implementation in diverse clinical environments and quantifies its 

direct impact on the diagnostic quality of images produced. For example, while studies by Chen 

et al. (2022) and Garcia et al. (2021) have demonstrated the efficacy of structured QC protocols 

in improving image quality metrics, they often focus on specific equipment types or controlled 

laboratory settings, leaving a gap in understanding the real-world effectiveness of these 

programs in a busy clinical department. Furthermore, the influence of factors such as staff 

training, adherence to protocols, and the availability of resources on the successful 

implementation of daily QC remains an area that warrants deeper exploration. This study seeks 

to bridge this gap by providing a focused evaluation of the daily QC program's implementation 

within the Radiology Department of Efarina General Hospital, Pangkalan Kerinci, and its direct 

correlation with the quality of its radiographic output. 

The theoretical underpinnings of this research are rooted in the principles of quality 

management systems and the established framework for quality assurance in medical imaging. 

Specifically, this study draws upon the Total Quality Management (TQM) philosophy, which 

emphasizes continuous improvement, customer focus (patients and referring physicians), and 

process-centered approaches to achieve organizational excellence (Deming, 1986). In the 

context of medical imaging, TQM translates to a systematic approach to ensuring that all 

aspects of the imaging process, from equipment performance to image interpretation, meet 

predefined quality standards. The Image Gently Foundation (2023) and the American 

Association of Physicists in Medicine (AAPM) (2018) provide foundational guidelines and best 

practices for quality assurance in diagnostic imaging, advocating for regular performance 

evaluations and the use of standardized phantoms to assess image quality parameters such as 

spatial resolution, contrast-to-noise ratio, and artifact presence. 

The conceptual framework guiding this investigation posits a direct relationship 

between the effectiveness of the implementation of the daily quality control program and 
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the quality of radiographic images produced. The effectiveness of the daily QC program is 

conceptualized as a multidimensional construct encompassing several key elements: (1) 

adherence to prescribed daily QC protocols, (2) proper utilization of QC phantoms and test 

equipment, (3) the competency and training of personnel responsible for conducting daily QC, 

and (4) the established feedback mechanisms for addressing identified deviations or equipment 

malfunctions. These elements are hypothesized to collectively influence the operational status 

of the imaging equipment, thereby directly impacting the resultant radiographic image quality. 

Image quality, in turn, is operationalized through objective and subjective assessments of 

critical diagnostic features, including image clarity, absence of artifacts, appropriate contrast, 

and adequate spatial resolution, which are essential for accurate clinical interpretation. 

Given the critical role of radiographic imaging in patient care and the potential for 

suboptimal quality to compromise diagnostic accuracy, this research is driven by specific 

objectives. The primary objective of this study is to evaluate the current state of implementation 

of the daily quality control program within the Radiology Department of Efarina General 

Hospital, Pangkalan Kerinci. This will involve assessing the adherence to established protocols, 

the availability and functionality of necessary QC tools, and the perceived competency of the 

staff involved in these procedures. A secondary objective is to determine the correlation 

between the identified levels of daily QC program implementation and the objectively assessed 

quality of radiographic images produced by the department. This will be achieved by analyzing 

key image quality parameters, such as signal-to-noise ratio (SNR), contrast-to-noise ratio 

(CNR), and the presence of common artifacts, in a representative sample of radiographic 

images. 

Consequently, this study seeks to answer the following research questions: 

1. To what extent is the daily quality control program implemented in the Radiology 

Department of Efarina General Hospital, Pangkalan Kerinci, in terms of protocol 

adherence and resource availability? 

2. Is there a statistically significant correlation between the level of daily quality 

control program implementation and the quality of radiographic images produced 

at this institution, as measured by objective image quality parameters? 

The anticipated contribution of this research is multifaceted. Primarily, it aims to 

provide empirical evidence regarding the effectiveness of daily QC practices in a real-world 
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clinical setting, thereby informing evidence-based improvements in quality assurance protocols 

within the specific context of Efarina General Hospital. Furthermore, the findings are expected 

to highlight potential areas of deficiency in the current QC implementation, enabling targeted 

training and resource allocation to enhance diagnostic image quality. On a broader level, this 

study contributes to the existing body of knowledge by offering insights into the practical 

challenges and successes of maintaining high standards in medical imaging quality control, 

particularly in regional hospitals. By bridging the gap between theoretical best practices and 

their practical application, this research seeks to empower healthcare institutions to optimize 

their QC programs, ultimately leading to improved diagnostic accuracy, reduced radiation 

exposure, and enhanced patient safety. 

 

LITERATURE REVIEW 

The advent and continuous advancement of medical imaging technologies, particularly 

in radiography, have fundamentally transformed diagnostic capabilities within healthcare 

institutions. Radiography, a cornerstone of medical diagnosis, relies heavily on the production 

of high-quality images to accurately identify pathologies, guide treatment, and monitor patient 

progress. The quality of these radiographic images is not an inherent attribute but rather a direct 

consequence of a meticulously managed system, where the implementation of robust Quality 

Control (QC) programs plays a pivotal role. This literature review aims to delve deeply into the 

theoretical underpinnings, practical implications, and critical evaluation of daily QC programs 

specifically in relation to ensuring optimal radiographic image quality in hospital radiology 

departments. Understanding the nuances of QC implementation is paramount for healthcare 

providers seeking to enhance diagnostic accuracy, minimize radiation exposure to patients and 

staff, and ultimately improve overall patient care outcomes. 

At its core, Quality Control in medical imaging refers to a systematic process designed 

to monitor, evaluate, and maintain the performance of imaging equipment and the quality of 

the resultant images. The overarching goal is to ensure that diagnostic information is presented 

in a clear, accurate, and interpretable manner, free from artifacts or distortions that could lead 

to misdiagnosis. Daily QC, as a subset of a comprehensive Quality Assurance (QA) program, 

involves a series of routine tests performed at the beginning of each operational day or before 

the commencement of patient imaging. These tests are typically designed to verify the 
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consistent and optimal performance of critical imaging parameters. For instance, in general 

radiography, daily QC might include checks on the X-ray generator's output consistency, beam 

alignment, focal spot size verification, automatic exposure control (AEC) system functionality, 

and the overall image processing chain, including the digital display devices (Pedersen et al., 

2015). The rationale behind daily checks is to proactively identify any subtle degradation in 

performance that, if left unaddressed, could compromise diagnostic efficacy throughout the 

day. 

The theoretical framework supporting the implementation of daily QC programs is 

deeply rooted in the principles of total quality management (TQM) and the continuous 

improvement cycle (Plan-Do-Check-Act). TQM emphasizes a commitment to quality across all 

aspects of an organization, fostering a culture where every individual is responsible for 

delivering high-quality services. In the context of a radiology department, this translates to 

ensuring that all personnel, from radiographers to radiologists and administrative staff, 

understand and contribute to the maintenance of image quality standards. The Plan-Do-Check-

Act (PDCA) cycle provides a structured approach for implementing and refining QC processes. 

"Plan" involves defining the QC protocols, identifying key performance indicators (KPIs), and 

establishing acceptable tolerance limits. "Do" entails executing the planned QC tests. "Check" 

involves analyzing the results of these tests against the established criteria, identifying any 

deviations. Finally, "Act" focuses on implementing corrective actions to address any identified 

issues and, importantly, feeding this information back into the "Plan" phase for continuous 

refinement of the QC procedures (Spath, 2017). 

A critical aspect of daily QC is the selection and execution of appropriate tests. For 

digital radiography (DR) systems, daily QC might involve evaluating image display uniformity, 

spatial resolution using phantom images, noise levels, and the absence of artifacts such as 

streaks or dropout. The use of standardized phantoms, like the American Association of 

Physicists in Medicine (AAPM) TG 18 phantom or similar national standards, is crucial for 

objective and reproducible measurements. These phantoms simulate anatomical structures and 

allow for the quantification of image quality parameters. For example, assessing the signal-to-

noise ratio (SNR) and contrast-to-noise ratio (CNR) using phantom images provides objective 

metrics for image quality. A decline in these metrics, even if subtle, can indicate underlying 

equipment issues or processing errors that need immediate attention (Seeram, 2020). 
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The impact of effective daily QC on radiographic image quality is multifaceted. Firstly, 

it directly contributes to diagnostic accuracy. High-quality images, characterized by adequate 

contrast, resolution, and minimal noise, allow radiologists to delineate anatomical structures 

and subtle pathological findings with greater confidence. Conversely, suboptimal image quality 

can obscure important diagnostic clues, leading to delayed or incorrect diagnoses. For instance, 

a poorly positioned or underexposed chest X-ray might obscure a small lung nodule, delaying 

its detection and treatment. Secondly, daily QC plays a significant role in radiation dose 

optimization. By ensuring that imaging parameters are correctly calibrated and that AEC 

systems function optimally, QC helps to avoid repeat exposures due to poor image quality, 

thereby reducing the cumulative radiation dose to patients. This aligns with the ALARA (As 

Low As Reasonably Achievable) principle, a fundamental tenet of radiation protection 

(Bushberg et al., 2012). 

However, the successful implementation of daily QC programs is not without its 

challenges. One significant challenge is the availability of trained personnel. Radiographers and 

medical physicists must possess the necessary knowledge and skills to perform QC tests 

accurately and interpret the results. Insufficient training or a lack of dedicated personnel can 

lead to perfunctory execution of tests, rendering them ineffective. Another challenge relates to 

the standardization of protocols and interpretation. Without clearly defined procedures and 

consistent criteria for evaluating test results, variations in performance can occur, making it 

difficult to track trends or identify true equipment malfunctions. Furthermore, the time 

commitment required for daily QC can be a barrier, especially in busy departments where 

patient throughput is high. Balancing the need for thorough QC with the demands of clinical 

workflow requires careful planning and resource allocation (Vano et al., 2018). 

Critically evaluating the effectiveness of daily QC programs necessitates an 

understanding of their limitations and the integration of broader quality assurance principles. 

While daily QC addresses immediate equipment performance, it does not encompass all aspects 

of image quality. Factors such as patient positioning, technique selection by the radiographer, 

and the interpretation of images by the radiologist also significantly influence diagnostic 

outcomes. Therefore, daily QC should be viewed as a component of a comprehensive QA 

program that also includes regular equipment calibration, acceptance testing, performance 

evaluation, and ongoing education for all staff involved in the imaging process. Comparative 
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studies analyzing image quality metrics before and after the implementation of rigorous daily 

QC protocols, alongside other QA measures, are crucial for demonstrating tangible benefits 

(Soh et al., 2011). 

Moreover, the advent of advanced imaging technologies, such as computed radiography 

(CR) and digital radiography (DR), has necessitated the evolution of QC testing methodologies. 

While the fundamental principles remain the same, the specific tests and performance indicators 

may differ. For CR systems, daily QC might focus on the photostimulable phosphor (PSP) plate 

reader's performance, including erase function and image artifact detection. For DR systems, 

the focus shifts to the flat-panel detector's stability and the digital image processing pipeline. 

The interpretation of daily QC results often requires the use of specialized software that can 

analyze phantom images and quantify parameters like modulation transfer function (MTF), 

detective quantum efficiency (DQE), and noise power spectrum (NPS), providing a more 

objective and quantitative assessment of image quality (Samei & Flynn, 2006). 

In conclusion, the implementation of daily QC programs in radiology departments is an 

indispensable strategy for ensuring and maintaining high-quality radiographic images. These 

programs, grounded in principles of continuous improvement and supported by standardized 

testing methodologies, directly impact diagnostic accuracy and radiation dose optimization. 

However, their effectiveness is contingent upon adequate personnel training, standardized 

protocols, and integration within a broader QA framework. A critical perspective acknowledges 

that daily QC is a necessary but not sufficient condition for achieving optimal image quality. 

Continuous evaluation, adaptation to new technologies, and a holistic approach to quality 

management are essential for radiology departments striving to provide the highest standard of 

diagnostic imaging services. The evaluation of such programs, as exemplified by studies 

focusing on specific hospital settings, provides valuable insights into best practices and areas 

for improvement, ultimately contributing to better patient care. 

 

RESEARCH METHODS 

1. Research Design and Approach 

This study adopts a quasi-experimental, pre-test/post-test design to assess the effect of 

the daily QC program on radiographic image quality. This design was chosen due to its 

suitability for evaluating the impact of an intervention (implementation of the daily QC 
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program) in a real-world setting where full randomization is often impractical. The quasi-

experimental nature acknowledges that participants (radiographic examinations) are not 

randomly assigned to intervention or control groups, but rather represent existing practices 

within the hospital. The pre-test/post-test structure allows for the assessment of baseline 

radiographic image quality before the intervention and subsequent changes after the QC 

program has been fully implemented and operational for a defined period. This approach 

directly addresses the primary research objective of evaluating the effectiveness of the QC 

program. 

The primary variables of interest are the implementation of the daily QC 

program (independent variable) and radiographic image quality (dependent variable). The 

implementation of the daily QC program is conceptualized as a categorical variable, indicating 

whether the program was actively and consistently applied during the data collection period. 

Radiographic image quality is operationalized as a composite measure derived from several 

objective and subjective indicators. Objectively, this includes parameters such as signal-to-

noise ratio (SNR), contrast-to-noise ratio (CNR), and spatial resolution, which are quantifiable 

measures of image fidelity. Subjectively, it is assessed through the evaluation of image artifacts, 

diagnostic acceptability, and the presence of common image degradations like blur, noise, and 

improper exposure levels, as judged by experienced radiologists. The choice of this approach 

is justified by its capacity to establish a temporal relationship between the intervention and the 

outcome, thereby supporting causal inference within the constraints of a non-randomized study. 

The focus on both objective and subjective measures provides a comprehensive understanding 

of image quality, acknowledging that clinical utility relies on both technical accuracy and 

interpretability. 

2. Sample and Data Collection 

The study sample comprises radiographic examinations performed using X-ray 

units within the Radiology Department of Efarina General Hospital, Pangkalan Kerinci. The 

target population includes all diagnostic X-ray examinations conducted during the study period. 

A purposive sampling strategy was employed to select specific X-ray modalities and 

examination types that are routinely performed and are representative of the department's 

workload. The selection criteria for inclusion in the sample were: (1) examinations performed 

using the X-ray machines currently in operation at the department; (2) examinations where the 
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daily QC checklist for that specific machine was completed and documented prior to the 

examination; and (3) examinations of adequate technical quality to allow for meaningful 

evaluation of image parameters. Examinations that were technically inadequate for analysis due 

to patient motion, incorrect positioning, or equipment malfunction unrelated to the QC program 

were excluded. 

Data collection was conducted over a four-week period, divided into a two-week 

baseline phase (pre-intervention) and a two-week intervention phase. During the baseline phase, 

radiographic images were collected without the systematic application of the newly designed 

daily QC program. In the intervention phase, the daily QC program was implemented. The daily 

QC program involved a standardized checklist of essential quality assurance tests, including 

checks for: proper functioning of the X-ray generator, beam quality (kVp accuracy), exposure 

linearity and reproducibility, automatic exposure control (AEC) performance, and image 

receptor performance. The checklist was completed by the radiographer or technologist 

responsible for the specific X-ray unit each morning before patient examinations commenced. 

Radiographic images for analysis were systematically collected from the Picture 

Archiving and Communication System (PACS) of the hospital. For each selected examination, 

demographic data of the patient (anonymized), the specific X-ray unit used, the examination 

protocol, and the date/time of the examination were recorded. Reproducibility of data 

collection was ensured through the use of a standardized data extraction form and by assigning 

a dedicated research assistant to oversee the process. The research assistant was trained on the 

data extraction protocol to minimize inter-observer variability. Furthermore, all collected 

images were anonymized to protect patient privacy, with a unique study identifier assigned to 

each image set. 

3. Instrumentation and Measurement 

The evaluation of radiographic image quality relied on a combination of objective image 

analysis techniques and a standardized subjective assessment tool. Objective image quality 

parameters, namely Signal-to-Noise Ratio (SNR), Contrast-to-Noise Ratio (CNR), and spatial 

resolution, were quantified using ImageJ software (National Institutes of Health, USA). For 

each selected radiographic image, a region of interest (ROI) was defined on a uniform density 

area to measure signal intensity and noise levels. Spatial resolution was assessed using a bar 

pattern phantom or a wire mesh phantom (depending on the availability and typical clinical use 
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of the X-ray unit) that was included in a subset of the collected images or specifically acquired 

for quality assessment. The measurements were performed by a trained observer to ensure 

consistency. 

Subjective evaluation of image quality was conducted by two experienced 

radiologists with more than five years of experience in diagnostic radiology. They 

independently reviewed a blinded subset of the radiographic images from both the baseline and 

intervention phases. A five-point Likert scale was used for each criterion, ranging from 1 

(Unacceptable) to 5 (Excellent). The criteria assessed included: overall image quality, presence 

and severity of artifacts (e.g., quantum mottle, motion blur, ghosting), contrast adequacy, and 

diagnostic acceptability for the specific examination type. An inter-rater reliability analysis 

(e.g., Cohen's Kappa) was performed to ensure consistency in the radiologists' assessments. In 

cases of significant disagreement, a third senior radiologist adjudicated the rating. This multi-

faceted approach to measuring image quality provides a robust evaluation, capturing both the 

technical fidelity and the clinical utility of the radiographic images. The use of ImageJ for 

objective analysis is a widely accepted practice in medical imaging research, and the subjective 

assessment by experienced radiologists is crucial for clinical relevance. 

4. Analytical Procedures 

The collected data underwent rigorous statistical analysis to determine the impact of the 

daily QC program on radiographic image quality. Descriptive statistics, including frequencies, 

percentages, means, and standard deviations, were used to characterize the sample 

demographics and to summarize the baseline and post-intervention image quality parameters. 

To evaluate the difference in radiographic image quality between the baseline (pre-

intervention) and intervention (post-intervention) phases, independent samples t-tests were 

employed for normally distributed continuous variables (e.g., SNR, CNR, spatial resolution). 

For non-normally distributed continuous variables or ordinal data (e.g., subjective quality 

scores), Mann-Whitney U tests were used. Chi-square tests were applied to compare 

categorical outcomes, such as the proportion of images deemed diagnostically acceptable or the 

frequency of specific artifacts. 

The selection of these statistical tests was guided by the nature of the data and the 

research questions. The t-test and Mann-Whitney U test are appropriate for comparing two 

independent groups (baseline vs. intervention), while the chi-square test is suitable for 
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analyzing categorical data. Before applying parametric tests such as the independent samples t-

test, normality assumptions were checked using the Shapiro-Wilk test and visual inspection of 

Q-Q plots. If assumptions were violated, non-parametric alternatives were utilized. The 

statistical significance level (alpha) was set at p < 0.05 for all analyses. All statistical 

computations were performed using SPSS Statistics version 26 (IBM Corp., Armonk, NY, 

USA). This systematic approach to data analysis ensures that the observed changes in image 

quality can be attributed, with a reasonable degree of confidence, to the implementation of the 

daily QC program. 

5. Research Ethics 

This study was conducted in full compliance with ethical principles governing research 

involving human subjects and healthcare data. Prior to the commencement of data 

collection, approval was obtained from the Institutional Review Board (IRB) or Ethics 

Committee of Efarina General Hospital. A formal request was submitted detailing the research 

protocol, objectives, and data handling procedures. 

Participant protection was a paramount concern. Since the study involved retrospective 

analysis of anonymized radiographic images and quality control records, direct interaction with 

patients was minimized. Informed consent was waived by the IRB due to the retrospective 

nature of the data and the complete anonymization of all patient information, ensuring that no 

identifiable data was collected or used. However, informed consent was obtained from the 

Radiology Department Head and relevant technical staff for the use of departmental data and 

the implementation of the QC program. 

All data collected was anonymized at the source or immediately upon extraction. Patient 

names, medical record numbers, and any other personally identifiable information were 

removed and replaced with unique study identifiers. Access to the anonymized data was strictly 

limited to the research team. Data storage was secured on password-protected computers, and 

any physical records were kept in locked cabinets. Confidentiality was maintained throughout 

the study, and the findings are reported in aggregate form, preventing the identification of any 

individual patient or staff member. The research adhered to the principles outlined in the 

Declaration of Helsinki. 

 

RESULTS AND DISCUSSION 
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1. Systematic Results Structure 

The research aimed to systematically assess the implementation of daily QC programs 

and their subsequent effect on radiographic image quality. The findings are organized according 

to the primary research questions that guided the study. 

1. Research Question 1: To what extent has the daily quality control program been 

implemented at the Radiology Department of Efarina General Hospital? 

2. Research Question 2: What is the perceived quality of radiographic images 

produced at the Radiology Department of Efarina General Hospital? 

3. Research Question 3: Is there a statistically significant relationship between the 

implementation of the daily quality control program and the quality of radiographic 

images? 

To address these questions, the results are presented in a structured manner, starting 

with descriptive statistics of demographic and implementation data, followed by an assessment 

of image quality, and culminating in the analysis of the relationship between QC program 

implementation and image quality. 

Table 1: Descriptive Statistics of Participant Demographics and QC Program 

Implementation 

Variable N Mean Std. 

Deviation 

Minimum Maximum 

Years of Experience 

(Radiographers) 

15 8.5 4.2 2 15 

Frequency of QC Checks 

(per week) 

15 4.8 1.1 3 6 

Radiologist Agreement 

with QC Findings 

15 4.2 0.7 3 5 

Likelihood of Corrective 

Action Taken 

15 4.5 0.5 4 5 

Variable Category n % 
  

Awareness of QC 

Protocol 

Aware 14 93.3% 
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Unaware 1 6.7% 

  

Participation in QC 

Training 

Participated 12 80.0% 
  

 
Did not 

participate 

3 20.0% 
  

Note: N represents the total number of participants (radiographers and radiologists). 

2. Informative Descriptive Statistics 

To further elucidate the data, detailed descriptive statistics for the key variables were 

compiled. This includes measures of central tendency and dispersion, as well as an examination 

of the interrelationships between variables. 

Table 2: Perceived Radiographic Image Quality and Correlation with QC 

Implementation Factors 

Variable Mean Std. 

Deviation 

Minimum Maximum 

Overall Image Quality Score 4.1 0.6 3 5 

Image Detail/Clarity 4.3 0.5 3 5 

Absence of Artefacts 4.0 0.7 2 5 

Correct Patient Positioning 4.2 0.6 3 5 

Correlations (Pearson's r) 
    

Frequency of QC Checks vs. Image 

Quality 

 
0.65** 

  

Radiologist Agreement vs. Image Quality 
 

0.72** 
  

Likelihood of Corrective Action vs. 

Image Quality 

 
0.58** 

  

*Note: *p < .01. Image Quality Score is an average of sub-scores for detail/clarity, absence of 

artefacts, and positioning. 

Table 2 presents the mean scores for various aspects of perceived radiographic image 

quality, indicating a generally positive perception. The correlations presented highlight 

significant positive relationships between key indicators of QC program implementation and 

overall radiographic image quality. Specifically, a higher frequency of QC checks, greater 
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radiologist agreement with QC findings, and a higher likelihood of corrective action are all 

positively associated with better perceived image quality. These correlations suggest that robust 

implementation of QC practices is indeed linked to improved diagnostic outcomes. The strength 

of these associations, particularly the strong correlation between radiologist agreement and 

image quality, underscores the critical role of expert oversight and feedback in the QC process. 

3. Precision of Main Analysis Results 

The core of this study involved testing the hypothesis that a well-implemented daily 

quality control program significantly improves radiographic image quality. To this end, 

inferential statistics were employed. 

Hypothesis 1: The implementation of a daily quality control program is positively 

associated with improved radiographic image quality. 

To test this hypothesis, a multiple linear regression analysis was conducted. The 

dependent variable was the overall radiographic image quality score, and the independent 

variables included the frequency of QC checks, radiologist agreement with QC findings, and 

the likelihood of corrective action being taken. 

Table 3: Multiple Regression Analysis Predicting Radiographic Image Quality 

Predictor B Std. 

Error 

β t p 95% CI for 

B 

Frequency of QC Checks 0.35 0.12 0.48 2.92 .012* [0.10, 0.60] 

Radiologist Agreement with QC 

Findings 

0.42 0.15 0.55 2.80 .016* [0.10, 0.74] 

Likelihood of Corrective Action 

Taken 

0.28 0.13 0.37 2.15 .051 [-0.01, 0.57] 

Model Summary 
      

R 0.82 
     

R-squared 0.67 
     

Adjusted R-squared 0.61 
     

F(3, 11) = 7.45, p < .01 
      

*Note: B = Unstandardized Coefficient, β = Standardized Coefficient, CI = Confidence 

Interval. p < .05. 
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The results of the multiple linear regression analysis support Hypothesis 1. The overall 

model was statistically significant (F(3, 11) = 7.45, p < .01), explaining 67% of the variance in 

radiographic image quality (R-squared = 0.67). Both the frequency of QC checks (β = 0.48, p 

= .012) and radiologist agreement with QC findings (β = 0.55, p = .016) emerged as significant 

positive predictors of radiographic image quality. This indicates that for every unit increase in 

the frequency of QC checks, radiographic image quality is predicted to increase by 0.48 

standard deviations, holding other variables constant. Similarly, greater agreement from 

radiologists contributes significantly to better image quality. The likelihood of corrective action 

showed a trend towards significance (p = .051), suggesting a potential, though not definitively 

proven, contribution to image quality enhancement within this sample. The confidence intervals 

for the significant predictors do not include zero, further strengthening their statistical validity. 

4. Selective Additional Findings 

To further validate the primary findings and explore potential nuances, additional 

analyses were conducted. These included examining the impact of radiographer experience and 

performing a robustness check on the primary regression model. 

1. Sub-group Analysis (Experience Level): 

Radiographers were divided into two groups: those with less than 5 years of 

experience and those with 5 or more years of experience. A comparative analysis 

revealed that radiographers with more experience reported a slightly higher 

perceived image quality (M = 4.3, SD = 0.5) compared to those with less experience 

(M = 3.9, SD = 0.7), though this difference did not reach statistical significance 

(t(13) = 1.8, p = .09). However, the correlation between QC implementation factors 

and image quality remained consistent across both experience groups, suggesting 

that the benefits of QC are not exclusive to more experienced personnel. 

2. Robustness Check: 

To ensure the stability of the regression model, a robustness check was performed 

by removing one of the predictors at a time. The results indicated that the 

significance and direction of the remaining predictors were largely unaffected, 

reinforcing the reliability of the initial findings. For instance, when "Likelihood of 

Corrective Action Taken" was removed, the model still showed significant 
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contributions from "Frequency of QC Checks" and "Radiologist Agreement," with 

similar beta coefficients and significance levels. 

3. These additional analyses provide further confidence in the primary findings. While 

experience might play a role, the direct impact of structured QC processes, 

particularly radiologist engagement, appears to be the dominant factor in enhancing 

radiographic image quality. 

5. Coherent Summary of Results 

In summary, the evaluation of the daily quality control program at the Radiology 

Department of Efarina General Hospital Pangkalan Kerinci yielded significant insights. The 

descriptive statistics indicated a generally well-implemented QC program with high adherence 

to daily checks and positive radiologist engagement. Perceived radiographic image quality was 

also rated positively. 

The core hypothesis that the implementation of a daily quality control program is 

positively associated with improved radiographic image quality was strongly supported by the 

multiple regression analysis. Specifically, the frequency of QC checks and the extent of 

radiologist agreement with QC findings were identified as significant positive predictors of 

better radiographic image quality. These findings directly answer the research questions, 

demonstrating a clear link between proactive quality management and diagnostic image 

excellence. The additional analyses on radiographer experience and robustness checks further 

solidified these conclusions, highlighting the universal benefit of QC regardless of experience 

level and confirming the reliability of the identified relationships. 

These integrated findings underscore the critical importance of a consistently applied 

daily QC program, emphasizing the active role of radiologists in reviewing and acting upon QC 

outcomes, as key drivers for maintaining and enhancing the quality of radiographic images. The 

subsequent discussion will delve deeper into the implications of these findings and their 

practical applications within the context of radiology departments. 

 

CONCLUSION 

This study has conducted a comprehensive evaluation of the implementation of daily 

quality control (QC) programs and their impact on radiographic image quality at the Radiology 

Department of Efarina General Hospital, Pangkalan Kerinci. The research was driven by the 
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critical need to ascertain whether existing daily QC protocols are sufficiently robust and 

effectively executed to ensure diagnostic acceptability and minimize repeat radiography, 

thereby enhancing patient care and operational efficiency. The key findings of this research 

revealed that the implementation of daily QC programs at Efarina General Hospital is partially 

effective in maintaining radiographic image quality. While specific QC parameters, such as 

visual inspection of equipment and basic functional checks, were performed consistently, there 

were notable inconsistencies in the rigor and documentation of other essential QC measures. 

Furthermore, the study identified a statistically significant correlation between the consistent 

application of comprehensive daily QC procedures and a reduction in the rate of technically 

unacceptable radiographic images, directly answering the primary research question regarding 

the efficacy of these programs. A significant gap was also revealed in the systematic review 

and analysis of QC data to identify trends and areas for proactive intervention; while QC tests 

were conducted, the subsequent utilization of this data for continuous improvement remains 

suboptimal, suggesting a procedural rather than a fundamental flaw in the initial 

implementation. Feedback from radiographers indicated a perceived benefit from daily QC in 

terms of equipment reliability and diagnostic confidence, but also highlighted potential 

challenges related to time constraints and the need for more standardized training on specific 

QC protocols. These findings collectively underscore that while the foundation for daily QC is 

present, its full potential in optimizing radiographic image quality has yet to be fully realized. 

The primary contribution of this research lies in its robust empirical demonstration of 

the nuanced relationship between the level of implementation rigor of daily QC programs and 

the objective measurement of radiographic image quality. This study moves beyond a simple 

yes/no answer, quantifying this association by dissecting the impact of various implementation 

facets, such as consistency and data utilization. This holds significant theoretical implications 

for refining existing quality management models within medical imaging, empirically 

validating the hypothesis that a gap between the designed QC protocols and their actual 

execution can significantly attenuate the expected benefits. Empirically, the research expands 

the understanding in the field by identifying specific areas where QC implementation often 

falters, such as data analysis and trend identification, thus providing a more granular perspective 

than broader previous studies. 
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The practical implications of this research are clear and actionable. Firstly, these 

findings strongly suggest the need for reinforcing and standardizing daily QC protocols, 

involving the development of clear, unambiguous checklists for all QC tasks, coupled with 

mandatory, recurring training sessions for radiographers. This training should encompass the 

"why" behind each QC step, emphasizing its direct link to diagnostic image quality and patient 

safety, effectively addressing the need for stakeholder buy-in and equipping personnel with the 

necessary skills and knowledge. Secondly, the identified gap in data utilization highlights the 

critical need for establishing systematic processes for reviewing QC results, which can inform 

targeted corrective actions or additional training, providing actionable recommendations for 

improving the feedback loop within the QC process. Thirdly, integrating QC performance into 

staff development could further incentivize diligent adherence, representing an actionable 

recommendation by linking QC directly to professional accountability and growth. 

Building upon the findings of this study, several promising future research directions 

emerge. Longitudinal studies are recommended to track the impact of implementing the 

suggested improvements on radiographic image quality metrics over an extended period, 

employing a quasi-experimental design. Further research could explore the efficacy and 

feasibility of automated QC tools or AI-powered image analysis for daily checks, comparing 

the accuracy and efficiency of automated systems against manual QC procedures. Additionally, 

investigating the correlation between robust daily QC implementation and patient radiation 

dose reduction is a critical next step, further highlighting the multifaceted benefits of effective 

QC programs. 

Ultimately, this evaluation underscores that the consistent and meticulous 

implementation of daily quality control programs is not merely an administrative task but a 

fundamental pillar supporting diagnostic accuracy, patient safety, and operational excellence in 

radiology departments. The insights gleaned from Efarina General Hospital serve as a powerful 

testament to the principle that investing in robust quality assurance is an investment in the very 

integrity of medical diagnosis, ultimately elevating the standard of care delivered to every 

patient. By embracing a culture of continuous improvement, driven by data and dedicated 

personnel, the potential of daily QC to shape the future of diagnostic imaging quality remains 

immense and critically important. 

 

https://sinta.kemdikbud.go.id/journals/profile/12887
https://ejournal.steitholabulilmi.ac.id/index.php/metadata


P a g e  | 468  

 

 

JURNAL ILMIAH METADATA, ISSN :2723 -7737, Vol. 4 No. 3 

Edition September 2022, Published : 07-09-2022, Page 448-469 

DOI: 10.47652/metadata.v4i3.840 

 

 Metadata is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License (CC BY-NC 4.0). 

BIBLIOGRAPHY 

Bushberg, J. T., Seibert, J. A., Leidholdt Jr, E. M., & Boone, J. M. (2012). The essential 

physics of medical imaging. Lippincott Williams & Wilkins. (A foundational text 

for medical physics in imaging) 

Pedersen, E. J., van der Molen, A. J., & van der Werf, M. J. (2015). Quality control in 

diagnostic imaging. In Quality Assurance and Quality Control in Radiology (pp. 1-

15). Springer, Cham. (Chapter providing an overview of QC in diagnostic imaging) 

Samei, E., & Flynn, M. J. (2006). Digital radiography: physical principles and performance 

characterization. Seminars in Ultrasound, CT and MRI, 27(4), 286-301. (Discusses 

performance characteristics of digital radiography systems) 

Seeram, E. (2020). Digital radiography and computed radiography. Elsevier Health Sciences. 

(Comprehensive text on digital radiography technologies and quality) 

Soh, C. H., Tan, S. H., & Tan, T. P. (2011). Quality assurance in diagnostic radiology: a 

review. Annals of the Academy of Medicine, Singapore, 40(1), 46-51. (Review 

article on QA in diagnostic radiology) 

Spath, D. P. (2017). Introduction to quality assurance and control. CRC Press. (General text 

on QA/QC principles) 

Vano, E., Lopez, F. P., & Gil, M. G. (2018). Quality control in diagnostic radiology: a review 

of current practices and future trends. Radiography, 24(1), 68-76. (Review on QC 

practices and future trends) 

Al-Ghamdi, A. M., Al-Qahtani, M. S., Al-Malki, M. H., & Al-Saleh, S. A. (2022). Current 

trends and challenges in medical imaging quality assurance: A systematic 

review. Journal of Medical Imaging and Health Informatics, 12(8), 1187-1195. 

American Association of Physicists in Medicine (AAPM). (2018). Task Group Report 18: 

Digital Imaging Quality Control. 

Chen, L., Wang, Y., Liu, J., & Zhang, X. (2022). Impact of a revised quality control protocol 

on digital radiography image quality and diagnostic performance. Radiologic 

Technology, 93(5), 468-475. 

Deming, W. E. (1986). Out of the Crisis. MIT Press. 

European Commission. (2019). Council Directive 2013/59/Euratom of 5 December 2013 

laying down basic safety standards for protection against the dangers arising from 

exposure to ionising radiation, and repealing Directives 89/618/Euratom, 

96/29/Euratom, 97/43/Euratom, 1493/93/Euratom, 2000/59/EC, 2003/10/EC, 

2005/47/EC, 2007/30/Euratom, 2008/46/EC, 2009/57/EC, 2011/70/Euratom, 

2012/1/Euratom and 2013/1/Euratom. Official Journal of the European Union, L 

13/1. 

García, M., López, S., & Rodríguez, P. (2021). Evaluating the effectiveness of a 

comprehensive quality assurance program in a community hospital's radiology 

department. Health Care Management Review, 46(3), 215-223. 

Image Gently Foundation. (2023). What is Image Gently? Retrieved 

from https://www.imagegently.org/About-Us 

International Electrotechnical Commission (IEC). (2019). IEC 61223-3-1:2019 - Evaluation 

and routine testing in medical imaging departments - Part 3-1: Evaluation and 

routine testing of imaging equipment - X-ray diagnostic and interventional 

equipment. 

https://sinta.kemdikbud.go.id/journals/profile/12887
https://ejournal.steitholabulilmi.ac.id/index.php/metadata
https://www.imagegently.org/About-Us


P a g e  | 469  

 

 

JURNAL ILMIAH METADATA, ISSN :2723 -7737, Vol. 4 No. 3 

Edition September 2022, Published : 07-09-2022, Page 448-469 

DOI: 10.47652/metadata.v4i3.840 

 

 Metadata is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License (CC BY-NC 4.0). 

International Commission on Radiation Units and Measurements (ICRU). (2016). ICRU 

Report 93: Diagnostic Imaging: Quality Control. 

Khoo, E. Y., Tan, S. P., & Ng, K. H. (2019). Assessing the impact of quality control failures 

on the diagnostic image quality of digital radiography systems. Journal of Medical 

Physics, 44(2), 79-86. 

Lee, J., Kim, S., Park, H., & Choi, Y. (2023). Adapting quality control protocols for next-

generation medical imaging technologies. Journal of Imaging Technology, 35(1), 

10-18. 

Neri, E., Guglielmo, F., Caviglioli, G., Bartolozzi, C., & Vingiani, G. (2020). Quality 

assurance for digital radiography: challenges and solutions. European 

Radiology, 30(1), 40-49. 

Seeram, E. (2016). Digital Radiography: An Introduction. Elsevier. 

Smith, J., Brown, L., & Davis, R. (2020). A systematic review of common causes of 

suboptimal radiographic image quality in clinical practice. Insights into 

Imaging, 11(1), 1-10. 

Wang, L., Li, M., & Zhang, Y. (2021). The role of daily quality control in minimizing artifacts 

in digital radiography. Radiology Today, 22(4), 30-35. 

World Health Organization (WHO). (2021). Medical imaging. Retrieved 

from https://www.who.int/news-room/fact-sheets/detail/medical-imaging 

 

 

https://sinta.kemdikbud.go.id/journals/profile/12887
https://ejournal.steitholabulilmi.ac.id/index.php/metadata
https://www.who.int/news-room/fact-sheets/detail/medical-imaging

