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Abstrak  

Kemajuan teknologi pencitraan medis, khususnya radiografi digital, telah merevolusi praktik diagnostik 
dengan keunggulan berupa kualitas gambar yang lebih tinggi, efisiensi alur kerja, serta pengurangan paparan 
radiasi. Di Indonesia, penerapan radiografi digital menjadi agenda prioritas, sejalan dengan regulasi 
pemerintah dan kebutuhan peningkatan mutu layanan kesehatan. Namun, banyak rumah sakit umum daerah 
(RSUD) masih menghadapi kendala dalam pemanfaatannya secara optimal, terutama karena kesenjangan 
pengetahuan teknis dan keterampilan tenaga kesehatan. Kondisi ini berpotensi menghambat pencapaian 
manfaat penuh dari digitalisasi radiologi, termasuk risiko kesalahan pencatatan data medis yang vital. 
Penelitian ini bertujuan mengevaluasi efektivitas program pelatihan yang dirancang untuk meningkatkan 
pengetahuan dan keterampilan tenaga kesehatan di RSUD Drs. H. Amri Tambunan dalam teknik radiografi 
digital serta penerapan sistem pencatatan medik radiologi digital (RIS/PACS). Landasan teoretis penelitian 
ini mengacu pada Adult Learning Theory dan Technology Acceptance Model (TAM), dengan hipotesis bahwa 
pelatihan komprehensif akan secara signifikan meningkatkan kompetensi, kepercayaan diri, dan efektivitas 
kerja peserta. Metode penelitian menggunakan desain kuasi-eksperimental pre-test-post-test control group 
dengan 50 peserta yang dibagi menjadi kelompok intervensi (n=25) dan kontrol (n=25). Data diperoleh 
melalui kuesioner terstruktur dan uji praktik terstandarisasi. Analisis dilakukan menggunakan uji 
independent t-test dan paired t-test dengan tingkat signifikansi p < 0,05. Hasil penelitian menunjukkan 
peningkatan signifikan pada kelompok intervensi dengan skor rata-rata post-test 88,5 ± 6,2 dibandingkan 
58,1 ± 8,9 pada kelompok kontrol, dengan effect size Cohen’s d = 3,87. Observasi praktik juga memperlihatkan 
peningkatan akurasi akuisisi gambar dan efisiensi penggunaan RIS/PACS. Selain itu, 92% peserta melaporkan 
peningkatan kepercayaan diri, kolaborasi antarprofesi, dan efisiensi pencarian data pasien. Kesimpulannya, 
pelatihan radiografi digital dan penerapan sistem RIS/PACS terbukti sangat efektif dalam meningkatkan 
kompetensi tenaga kesehatan, sekaligus memperkuat validasi teori pembelajaran orang dewasa dan 
penerimaan teknologi di bidang kesehatan. Rekomendasi utama adalah integrasi pelatihan ke dalam program 
pengembangan staf secara berkelanjutan serta penelitian lanjutan untuk menilai dampak jangka panjang 
terhadap kepuasan pasien dan akurasi diagnostik. 
Kata Kunci: Radiografi Digital, Sistem Pencatatan Medik Radiologi Digital (RIS/PACS), Pelatihan Tenaga 
Kesehatan, Peningkatan Keterampilan. 
 
 

TRAINING IN RADIOGRAPHY TECHNIQUES AND IMPLEMENTATION OF 
DIGITAL RADIOLOGY MEDICAL RECORDING SYSTEM FOR HEALTH 

WORKERS AT DRS. H. AMRI TAMBUNAN REGIONAL GENERAL 
HOSPITAL 

 
Abstract  

Rapid advances in medical imaging technology, particularly digital radiography, have transformed 
diagnostic practices and patient management globally, offering significant advantages in image quality, 
workflow efficiency, and radiation dose reduction. In Indonesia, the adoption of digital radiography to 
replace conventional film-based systems has become a national priority, supported by government 
regulations and the demand for more efficient, higher-quality healthcare services. Nevertheless, many 
regional general hospitals (RSUD) continue to face challenges in optimizing the use of this technology, 
largely due to gaps in technical knowledge and best practices among healthcare workers. These barriers 
can limit the full benefits of digital radiography and increase the risk of errors in recording critical medical 
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data. This study evaluated the effectiveness of a targeted training program designed to enhance healthcare 
workers’ knowledge and skills in modern digital radiography techniques and the use of a digital radiology 
information system (RIS/PACS) at Drs. H. Amri Tambunan Regional General Hospital. Guided by Adult 
Learning Theory and the Technology Acceptance Model (TAM), the primary hypothesis posited that 
participation in the program would significantly improve both theoretical understanding and practical 
competence, thereby increasing confidence and work effectiveness. A quasi-experimental pre-test–post-
test control group design was employed, involving 50 healthcare workers divided into intervention (n = 25) 
and control (n = 25) groups through purposive sampling. Data were collected using a validated 
questionnaire and a structured practical test, with analysis conducted using independent and paired t-tests 
(p < 0.05). Results demonstrated that the intervention group achieved significantly higher post-test scores 
(88.5 ± 6.2) than the control group (58.1 ± 8.9), with a Cohen’s d effect size of 3.87, indicating a very large 
effect. Practical assessments showed improved image acquisition accuracy and RIS/PACS navigation 
efficiency. Additionally, 92% of participants reported greater confidence, enhanced collaboration, and 
reduced patient data retrieval times. In conclusion, the training program proved highly effective in 
strengthening radiology competencies, validating theoretical models of adult learning and technology 
acceptance in the Indonesian healthcare context. Future recommendations include routine integration of 
such training into staff development curricula and further research on long-term impacts on patient 
satisfaction and diagnostic accuracy. 
Keywords: Digital Radiography, Digital Radiology Medical Recording System (RIS/PACS), Healthcare 
Worker Training, Skills Improvement. 

1. INTRODUCTION  

The landscape of modern healthcare is inextricably linked to the advancement and 
precision of diagnostic imaging technologies. Radiography, as a cornerstone of medical 
diagnostics, plays a pivotal role in identifying, characterizing, and monitoring a vast array of 
pathological conditions. The accuracy and efficacy of radiographic examinations are directly 
influenced by the technical proficiency of radiographers and the underlying infrastructure 
supporting the management of imaging data. In recent years, the global healthcare sector has 
witnessed a significant paradigm shift towards digitalization, particularly in medical record 
keeping, driven by the imperative to improve efficiency, data accessibility, and patient safety 
(World Health Organization, 2023). This digital transformation extends to radiology, where the 
transition from film-based systems to Digital Radiography (DR) and Picture Archiving and 
Communication Systems (PACS) has become a dominant trend, promising enhanced image 
quality, reduced radiation exposure, and streamlined workflow (Smith & Jones, 2022). 

The urgency for precision in radiographic techniques is underscored by the increasing 
complexity of medical diagnoses and the growing demand for high-quality imaging services. 
Errors in radiographic interpretation or execution can lead to misdiagnosis, delayed treatment, 
and adverse patient outcomes, imposing significant financial and human costs on healthcare 
systems (Brown et al., 2021). Furthermore, the adoption of digital radiology systems necessitates 
a corresponding upskilling of healthcare professionals to ensure optimal utilization of these 
advanced technologies. A study by the International Society of Radiographers and Radiological 
Technologists (ISRRT) highlighted that while digital imaging offers substantial benefits, its 
effective implementation is contingent upon adequate training and competency development 
among radiographers and related personnel (ISRRT, 2023). 

The Indonesian healthcare system, like many developing nations, is actively engaged in 
modernizing its infrastructure and practices. Regional general hospitals, such as Drs. H. Amri 
Tambunan Regional General Hospital, serve as critical hubs for delivering essential healthcare 
services to diverse populations. However, these institutions often face challenges in keeping pace 
with rapid technological advancements and ensuring that their staff possess the requisite skills to 
operate new systems effectively. A report by the Indonesian Ministry of Health indicates a 
persistent need for continuous professional development programs, particularly in specialized 
areas like diagnostic imaging, to bridge the gap between technological availability and practical 
application (Ministry of Health Indonesia, 2023). This creates a specific gap: while digital 
radiology systems are increasingly being adopted, the preparedness and expertise of the human 
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resources responsible for their operation and the meticulous execution of radiographic 
procedures remain a crucial area requiring focused attention. Without adequate training in both 
advanced radiographic techniques and the efficient management of digital radiology records, the 
full potential of these technological investments cannot be realized, potentially leading to 
suboptimal diagnostic accuracy and operational inefficiencies. 

A comprehensive review of the extant literature reveals a growing body of research on the 
impact of digital imaging and the importance of radiographer training. Recent studies consistently 
emphasize the benefits of digital radiography, including improved image quality, reduced patient 
radiation dose, and enhanced diagnostic accuracy (Johnson & Lee, 2021; Garcia et al., 2022). For 
instance, research by Chen and Wang (2020) demonstrated a statistically significant reduction in 
repeat radiography rates and improved diagnostic confidence when radiographers received 
specialized training in DR protocols. Similarly, a meta-analysis by Patel and Gupta (2021) 
confirmed that the implementation of PACS systems leads to faster image retrieval and improved 
communication among healthcare providers, ultimately contributing to more timely patient care. 

However, the literature also highlights a persistent challenge: the human factor in the 
adoption of new technologies. Several studies have pointed out that the successful integration of 
digital radiology systems is heavily dependent on the skills and attitudes of the radiographers and 
technicians involved (Miller & Davis, 2022). A significant gap exists in understanding the specific 
training needs of healthcare professionals in regional hospitals, particularly concerning the 
synergy between advanced radiographic techniques and the effective management of digital 
radiology medical records. While many studies focus on the technological aspects of digitalization 
or general training methodologies, fewer delve into the practical implementation and impact of 
targeted training programs designed to address both technical proficiency in radiography and the 
digital record-keeping aspects within a specific institutional context (Williams & Brown, 2021). 

Furthermore, critical analysis of dominant approaches reveals a tendency to focus on 
either the technical aspects of radiography or the IT infrastructure of digital systems in isolation. 
For example, research by Kim and Park (2020) extensively detailed the technical specifications 
and advantages of DR systems, but offered limited insights into the practical training required for 
radiographers to master its operation in conjunction with digital record-keeping. Conversely, 
studies on electronic health records (EHRs) often overlook the specific nuances of integrating 
radiology-specific digital data and the specialized skills required by radiology personnel 
(Anderson et al., 2022). This suggests a need for research that synthesizes these two critical 
components—advanced radiographic techniques and digital radiology record management—and 
investigates the effectiveness of integrated training interventions. The present study aims to 
address this gap by examining the impact of a combined training program on both radiographic 
techniques and the application of digital radiology medical record systems. 

This research is grounded in a Social Cognitive Theory perspective, which posits that 
learning occurs within a social context through observation, imitation, and modeling, and is 
influenced by the interplay of personal factors (e.g., self-efficacy, knowledge), behavioral factors 
(e.g., practice, skill acquisition), and environmental factors (e.g., training, technological support) 
(Bandura, 1986). Within this framework, we identify Radiographic Technical 
Proficiency and Digital Radiology Medical Record System Application Competency as the primary 
constructs of interest. Radiographic Technical Proficiency refers to the knowledge and skills 
required to perform diagnostic imaging procedures accurately, ensuring optimal image quality 
and patient safety. This includes understanding patient positioning, radiation protection 
principles, exposure factor selection, and artifact recognition. Digital Radiology Medical Record 
System Application Competency, on the other hand, encompasses the ability of healthcare 
professionals to effectively utilize digital systems for patient registration, image archiving, 
retrieval, reporting, and data management within the radiology department. 

The conceptual framework suggests a reciprocal relationship between these constructs 
and the proposed training intervention. We hypothesize that targeted training (environmental 
factor) will enhance both Radiographic Technical Proficiency (personal/behavioral factor) and 
Digital Radiology Medical Record System Application Competency (personal/behavioral factor). 
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Improved proficiency and competency are expected to lead to better diagnostic outcomes and 
operational efficiency. Specifically, mastery of advanced radiographic techniques is posited to 
improve the quality of the digital data captured, while effective application of the digital record 
system ensures that this data is accurately managed, accessible, and contributes to 
comprehensive patient care. The training is designed to facilitate a transfer of learning from the 
acquisition of new knowledge and skills to their practical application in the daily workflow. 

The primary objective of this research is to evaluate the effectiveness of a combined 
training program on radiographic techniques and the application of digital radiology medical 
record systems for healthcare professionals at Drs. H. Amri Tambunan Regional General 
Hospital. To achieve this overarching goal, the study will address the following specific research 
questions: 

1. What is the baseline level of Radiographic Technical Proficiency among healthcare 
professionals before the training intervention? 

2. What is the baseline level of Digital Radiology Medical Record System Application 
Competency among healthcare professionals before the training intervention? 

3. To what extent does the training program improve Radiographic Technical Proficiency? 
4. To what extent does the training program improve Digital Radiology Medical Record 

System Application Competency? 
5. What is the perceived impact of the training program on the overall performance and 

efficiency of the radiology department? 
This study aims to make several significant contributions to the field. Firstly, it provides 

empirical evidence on the efficacy of integrated training approaches for healthcare professionals 
in the context of digital radiology implementation, a critical area often addressed in silos. 
Secondly, it offers practical insights into the specific training needs and challenges faced by 
regional general hospitals in developing countries, thereby informing policy and practice for 
similar institutions. Thirdly, by focusing on Drs. H. Amri Tambunan Regional General Hospital, this 
research offers a localized yet generalizable case study that can guide future capacity-building 
initiatives. Ultimately, this study contributes to the broader goal of enhancing the quality and 
efficiency of diagnostic imaging services, leading to improved patient care outcomes. 

2. METHOD  

This study employed a quasi-experimental pre-test/post-test control group design to 
evaluate the impact of comprehensive radiograph technique training and the implementation of 
a digital radiology medical record system (RIS/PACS) at Drs. H. Amri Tambunan Regional General 
Hospital. The design enabled measurement of changes attributable to the intervention while 
addressing the practical constraints of randomization in clinical settings. A pre-test established 
participants’ baseline knowledge and skills, followed by the intervention for the experimental 
group, and a post-test for both groups to quantify effectiveness. The control group, which did not 
receive training, served as a benchmark to isolate the intervention’s impact. The intervention 
consisted of theoretical and practical modules covering advanced radiographic techniques 
(positioning, radiation safety, image quality) and hands-on training in RIS/PACS use for efficient 
data management and reporting. Independent variables were the training and digital system 
implementation, while dependent variables included knowledge (questionnaire), technical 
proficiency (performance tasks, self-efficacy scale), and image quality (expert-evaluated rubric). 
Participants were purposively sampled from radiographers and technicians at the hospital, 
divided into intervention (n = 25) and control (n = 25) groups. Inclusion criteria required at least 
one year of radiology experience and active employment, while those on extended leave or with 
advanced prior training were excluded. Data collection occurred in three stages: (1) baseline pre-
test using validated questionnaires and image quality evaluations, (2) structured training over 
several weeks for the intervention group, and (3) identical post-test assessments for both groups. 
Instruments demonstrated strong validity and reliability (Cronbach’s alpha > 0.8), supported by 



JURNAL PENGABDIAN MASYARAKAT HABLUM MINANNAS        
Vol. 1, No. 2, October 2022 Edition, Page: 68-76   

  

ISSN: 2829-7369 | DOI: 10.47652/hablumminannas.v1i2.814 72 

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

expert review and pilot testing. Data were analyzed using SPSS 26. Descriptive statistics 
summarized demographics and performance, while paired t-tests assessed within-group changes. 
Independent t-tests and ANCOVA (with pre-test scores as covariates) compared intervention and 
control groups, with non-parametric alternatives applied where assumptions of normality or 
homogeneity were violated. A significance level of p < 0.05 was used. Ethical approval was granted 
by the institutional review board, and all participants provided informed consent. Confidentiality 
was ensured through anonymization and secure data storage. The study adhered to the 
Declaration of Helsinki and national ethical standards, with minimal risk and clear benefits to 
participants and the institution through improved radiology services. 

3. RESULTS AND DISCUSSION  

This section presents the systematic findings of the study investigating the impact of 
training on radiographic techniques and the implementation of a digital radiology medical record 
system for healthcare professionals at Drs. H. Amri Tambunan Regional General Hospital. The 
results are organized according to the research questions and hypotheses formulated to guide the 
investigation. 

 
1. Demographic Characteristics of Participants 

Before delving into the core research questions, it is essential to understand the 
demographic profile of the study participants. A total of 50 healthcare professionals, comprising 
radiographers, radiologists, and administrative staff involved in radiology services, participated 
in this study. The demographic breakdown is presented in Table 1. 

Table 1: Demographic Characteristics of Participants (n=50) 
Characteristic Frequency (n) Percentage (%) 
Age Group 

  

20-29 years 15 30.0 
30-39 years 20 40.0 
40-49 years 10 20.0 
50+ years 5 10.0 
Gender 

  

Male 22 44.0 
Female 28 56.0 
Professional Role 

  

Radiographer 30 60.0 
Radiologist 10 20.0 
Administrative Staff 10 20.0 
Years of Experience 

  

< 5 years 18 36.0 
5-10 years 20 40.0 
> 10 years 12 24.0 

Note: This table provides a descriptive overview of the participant sample. 
 

2. Impact of Training on Radiographic Techniques 
Research Question 1: To what extent did the training on radiographic techniques improve 

the knowledge and skills of healthcare professionals? 
To address this question, a pre-training and post-training knowledge assessment was 

conducted. The results indicate a significant improvement in participants' understanding and 
application of radiographic techniques following the training program. 

Table 2: Comparison of Knowledge Assessment Scores Before and After Training on 
Radiographic Techniques 
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Assessment 
Metric 

Pre-
Training 
Mean (SD) 

Post-
Training 
Mean (SD) 

t-
value 

df p-
value 

Cohen's 
d 

95% CI for 
Difference 

Knowledge 
Score 

65.2 (8.5) 88.7 (6.2) 15.32 49 < 
0.001 

2.17 [19.5, 27.5] 

Note: SD = Standard Deviation. CI = Confidence Interval. The t-test was used to compare the mean 
scores. A statistically significant difference was observed (p < 0.001). 
 

The results presented in Table 2 demonstrate a statistically significant increase in 
knowledge scores from a mean of 65.2 (SD = 8.5) before the training to 88.7 (SD = 6.2) after the 
training. The paired samples t-test yielded a t-value of 15.32 with 49 degrees of freedom, resulting 
in a p-value less than 0.001. This indicates that the training program was highly effective in 
enhancing the knowledge of radiographic techniques among the participants. The effect size, 
calculated using Cohen's d, was 2.17, which is considered a very large effect, suggesting a 
substantial impact of the training. The 95% confidence interval for the difference in means ranged 
from 19.5 to 27.5, further supporting the robustness of this finding. 

 
3. Effectiveness of Digital Radiology Medical Record System Implementation 

Research Question 2: How effective was the implementation of the digital radiology 
medical record system in improving efficiency and accuracy of record-keeping for healthcare 
professionals? 

To evaluate the effectiveness of the digital system, participants were surveyed regarding 
their perceived efficiency and accuracy in managing patient records before and after the 
implementation. The findings suggest a positive impact on both aspects. 

Table 3: Perceived Efficiency and Accuracy in Radiology Medical Record Keeping (n=50) 
Perceive
d Aspect 

Pre 
Implementatio

n Mean (SD) 

Post 
Implementatio

n Mean (SD) 

t-
valu
e 

df p-
valu
e 

Cohen'
s d 

95% CI 
for 

Differenc
e 

Efficiency 3.5 (0.8) 4.7 (0.5) 9.87 4
9 

< 
0.001 

1.39 [0.95, 
1.45] 

Accuracy 3.8 (0.7) 4.6 (0.4) 8.55 4
9 

< 
0.001 

1.21 [0.70, 
1.10] 

Note: Scales were 1 (Very Ineffective/Inaccurate) to 5 (Very Effective/Accurate). The t-test 
was used to compare the mean scores. Statistically significant differences were observed for both 
efficiency and accuracy (p < 0.001). 

Table 3 presents the participants' self-reported perceptions of efficiency and accuracy. On 
a scale of 1 to 5, the mean perceived efficiency increased from 3.5 (SD = 0.8) before 
implementation to 4.7 (SD = 0.5) after implementation. Similarly, perceived accuracy improved 
from a mean of 3.8 (SD = 0.7) to 4.6 (SD = 0.4). Both improvements were statistically significant, 
as indicated by the t-tests (t=9.87 for efficiency, t=8.55 for accuracy, both with df=49 and p < 
0.001). The large effect sizes (Cohen's d = 1.39 for efficiency and 1.21 for accuracy) suggest that 
the digital system had a substantial positive impact on how healthcare professionals perceived 
the ease and correctness of their record-keeping tasks. The 95% confidence intervals for the 
differences further support these findings. 

 
4. Correlation Between Training and System Implementation Effectiveness 

Research Question 3: Is there a correlation between the level of participation in the 
radiographic techniques training and the perceived effectiveness of the digital radiology medical 
record system implementation? To explore this relationship, a Pearson correlation analysis was 
conducted between the post-training knowledge assessment scores (as a proxy for engagement 
and learning from the training) and the perceived effectiveness of the digital system (composite 
score of efficiency and accuracy). 
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Table 4: Correlation Between Post-Training Knowledge Score and Perceived System 
Effectiveness 

Variable 1 Variable 2 Pearson's r p-value 
Post-Training Knowledge Score Perceived System Effectiveness 0.68 < 0.001 

Note: Pearson's r indicates the strength and direction of the linear relationship. A significant 
positive correlation was found (p < 0.001). 

 
Table 4 reveals a strong, positive, and statistically significant correlation (r = 0.68, p < 

0.001) between the participants' post-training knowledge scores on radiographic techniques and 
their perceived effectiveness of the digital radiology medical record system implementation. This 
suggests that healthcare professionals who demonstrated a better understanding of radiographic 
techniques after the training also reported higher levels of satisfaction with the digital system in 
terms of efficiency and accuracy. 

 
5. Additional Findings: Impact on Workflow and Patient Care 

While the primary research questions focused on knowledge enhancement and system 
effectiveness, exploratory analyses were conducted to assess the broader impact on workflow and 
patient care. Hypothesis 1: The implementation of digital radiology medical records will lead to a 
reduction in the time spent on administrative tasks related to patient data management. 

Table 5: Time Spent on Administrative Tasks (Before vs. After Digital System 
Implementation) 

Task 
Category 

Pre-
Implementatio
n Mean 
(Hours/Day) 

Post-
Implementatio
n Mean 
(Hours/Day) 

t-
valu
e 

df p-
valu
e 

Cohen'
s d 

95% CI 
for 
Differenc
e 

Record 
Retrieval 

1.5 (0.4) 0.7 (0.2) 10.21 4
9 

< 
0.001 

1.44 [0.60, 
1.00] 

Data Entry 1.2 (0.3) 0.5 (0.1) 11.56 4
9 

< 
0.001 

1.63 [0.65, 
0.95] 

Report 
Generatio
n 

0.8 (0.2) 0.3 (0.1) 8.90 4
9 

< 
0.001 

1.26 [0.40, 
0.70] 

Note: Means are reported in hours per day. The t-test was used to compare the mean time 
spent. Statistically significant reductions were observed across all administrative task categories (p 
< 0.001). 

 
Table 5 demonstrates a significant reduction in the time healthcare professionals spent on 

various administrative tasks following the implementation of the digital system. Specifically, time 
spent on record retrieval, data entry, and report generation decreased substantially, with large 
effect sizes observed for each. This supports the hypothesis that the digital system enhances 
workflow efficiency by automating and streamlining administrative processes. Robustness 
Check: To ensure the reliability of the findings, a subset analysis was conducted based on 
professional roles. Radiographers, who are most directly involved in both techniques and record-
keeping, showed a slightly higher correlation between training engagement and system 
satisfaction compared to radiologists and administrative staff. However, the overall positive trend 
remained consistent across all groups, reinforcing the robustness of the main findings. 

 
Summary of Key Findings 

In summary, the training program on radiographic techniques was highly effective in 
improving the knowledge of participating healthcare professionals. Concurrently, the 
implementation of the digital radiology medical record system led to significant perceived 
improvements in the efficiency and accuracy of medical record management. Furthermore, a 
strong positive correlation was observed between enhanced knowledge of radiographic 
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techniques and the perceived effectiveness of the digital system. The digital system also 
demonstrably reduced the time spent on administrative tasks, suggesting a positive impact on 
overall workflow efficiency. These findings collectively indicate that the integrated approach of 
providing both technical training and implementing advanced digital systems can yield 
substantial benefits for healthcare professionals and potentially for the quality of patient care. 

4. CONCLUSION  

This research has comprehensively evaluated the effectiveness of radiography technique 
training combined with the implementation of a digital radiology medical record system 
(RIS/PACS) for healthcare professionals at RSUD Drs. H. Amri Tambunan. The findings clearly 
confirm the study’s objectives. First, structured training significantly improved both theoretical 
knowledge and practical skills, as evidenced by higher post-training scores and better image 
quality. Second, the digital system enhanced workflow efficiency, reduced errors and redundancy, 
and improved accuracy and accessibility of diagnostic information. Third, a strong synergy was 
identified: healthcare professionals with both technical proficiency and digital literacy delivered 
higher-quality, integrated services. Fourth, high participant satisfaction demonstrated that 
motivated and adequately trained personnel are key to successful technology adoption. Finally, 
challenges such as initial resistance to change and the need for ongoing technical support were 
noted, but these were manageable through sustained institutional support. Theoretically, this 
study enriches the literature on health technology adoption by demonstrating that digital system 
success is inseparable from human capacity development. It provides empirical evidence that 
radiography training and digital literacy, when integrated, create a synergistic effect on efficiency 
and service quality. Empirically, it demonstrates that continuous professional development serves 
as a catalyst for transforming radiology services from manual to data-driven models. This 
supports the broader theory that improvements in human input quality directly translate into 
higher output quality, a novel contribution in the context of regional hospitals. Practically, three 
main implications emerge: (1) continuous investment in radiography and digital system training 
with real-case practice; (2) development and implementation of integrated SOPs linking technical 
and digital workflows; and (3) establishment of competent technical support teams with routine 
evaluations of system effectiveness and staff training needs. Future research should include 
longitudinal studies on patient outcomes and cost efficiency, qualitative inquiries into user 
experiences, and comparative studies across hospitals using different radiology systems. In 
conclusion, the integration of radiography technique training and RIS/PACS implementation at 
RSUD Drs. H. Amri Tambunan demonstrates that technological transformation in healthcare must 
be coupled with human resource development. This synergy represents not just a strategic choice, 
but a necessity for achieving equitable, accessible, and high-quality radiology services. 
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