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ABSTRACT 
Medical records are a crucial component of healthcare services, but manual recording systems often present 
challenges such as delayed data access, information redundancy, and the risk of document loss. This study aims 
to design and implement an electronic medical records (EMR) information system that can improve healthcare 
service efficiency. Methods that used in this research were  need analysis, system design using Unified 
Modeling Language (UML), and web-based implementation supported by a relational database. The results 
show that the EMR system can accelerate patient data access, minimize duplication of records, and improve 
the accuracy of medical documentation. A trial of the system at a primary healthcare facility demonstrated 
35% increase in service efficiency compared to the manual method. Therefore, the implementation of EMR 
contributes significantly to improve healthcare service quality and can be further developed through cloud and 
mobile application integration. 
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Introduction 

Effective healthcare services depend heavily on the availability of timely, 

accurate, and secure medical information(Aljuwaied et al., 2024). Easily accessible 

medical information enables healthcare professionals to make informed decisions, 

provide appropriate diagnoses, and determine efficient treatment options 

(Cahyaningrum et al., 2025). Timely access to patient data, medical history, and 

laboratory test results test results are crucial factors in improving the quality of 

healthcare services. An integrated information system can streamline 

administrative processes and medical services, reduce errors, and accelerate 

responses to patient needs(Litchfield et al., 2025). The manual medical record 

systems still widely used in many healthcare facilities often lead to problems such 

as delays in data retrieval, difficulties in reporting, and the risk of document 

damage and loss (Reinhart et al., 2025). 

The rapid development of information technology has had a significant 

impact in various fields, including the health sector (Cahyaningrum et al., 2024). 

One important implementation of this progress is the implementation of an 

integrated Electronic Medical Records (EMR) Information System. This system is 

designed to replace conventional paper-based recording methods with a more 

efficient, secure, and easily accessible digital format (Prastiwi et al., 2025). Through 

the digitization of medical data, all patient information, from medical history and 
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laboratory test results to medical procedures, can be stored systematically and 

integrated into a single database that can be accessed by medical personnel in real 

time (DiSanti et al., 2025). 

The presence of an integrated EMR system not only improves the 

effectiveness of healthcare services but also strengthens coordination between 

medical service units (Winter et al., 2025). Rapid and accurate access to patient data 

facilitates better clinical decision-making among healthcare professionals, while 

reducing the risk of medical errors caused by information latency data loss. 

Furthermore, this system also enables more comprehensive health data analysis to 

support health policy and research (Olabi et al., 2025). 

However, the implementation of an EMR system is not without challenges, 

such as data security, limited technological infrastructure, and the need for training 

for medical personnel to adapt to digital systems. Therefore, research and 

development of an integrated EMR information system is crucial for realizing 

modern, efficient, and sustainable healthcare services in the era of digital 

transformation (Wang et al., 2025). 

In a study entitled "Effectiveness of Electronic Medical Records on Patient 

Safety" by (Sinaga & Sumartini, 2023), the main results showed that EMR 

significantly increased patient satisfaction, reduced medical errors, and increased 

nurse work efficiency. However, there were obstacles such as user resistance and 

technical infrastructure (Guo et al., 2025). Then, (Purniari & Muna,2024)  in a study 

entitled "Optimizing Healthcare Performance Through Electronic Medical Records: 

An Efficiency Analysis," found that the digitization of medical records was proven 

to significantly improve data access and data-based decision-making, which then 

influenced the performance of healthcare workers (Hauschild et al., 2022). 

The Efficiency Level of Electronic Medical Record System Usage at Dr. 

Kariadi General Hospital, Semarang, by (Yanti et al., 2023). The main results of the 

EMR system are increasing efficiency in searching and managing medical records, 

reducing administrative costs, and increasing the productivity of healthcare 

workers (Zheng et al., 2025). However, obstacles such as human resource and 

resource readiness remain real (Kuelper et al., 2025). Barriers to Electronic Medical 

Record Implementation from the Medical Recorder's Perspective Using the PIECES 

Method (Dewi & Silva, 2024) in this study discusses problems that exist, data 

duplication, lack of training, account sharing activities of officers, resistance to 

change (Jin et al., 2025).  

Health Administration Efficiency as an Impact of the Use of Electronic 

Medical Records at the Central City Community Health Center, Gorontalo City 

(Adryan, 2020), it was found that the use of EMR positively influenced 

administrative efficiency (recording time, patient data management) at the 
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community health center (Zivic et al., 2025). A meta-analysis of the effectiveness of 

electronic medical records (EMR) on the quality of health services (Luan et al., 2024). 

Results show that high levels of EMR adoption correlate with improvements in 

quality indicators such as mortality and readmission (Hinrichs et al., 2025). Current 

research on RME has generally reached the implementation and evaluation stage in 

various health facilities (hospitals, community health centers, clinics), especially 

after the introduction of regulations requiring RME (for example, Minister of Health 

Regulation No. 24 of 2022 in Indonesia). 

Research Methods 

This research uses a research and development (R&D) approach with the 

goal of designing and implementing an Electronic Medical Records (EMR) 

Information System capable of improving healthcare service efficiency (Hidalgo-

Crespo et al., 2025). This method was chosen because it is suitable for producing an 

information system product that is functionally tested and evaluated for improving 

the performance of healthcare organizations. 

The research was conducted through several main stages: (1) needs analysis, 

(2) system design, (3) implementation and testing, and (4) service efficiency 

evaluation (Cahyaningrum et al., 2021). 

 

1) System Needs Analysis 

This stage was conducted to identify user needs and medical workflows at the 

healthcare institution where the research took place. Data was collected through 

direct observation were conducted at the Insan Husada Surakarta Polytechnic, 

where interviews were conducted during lectures in the System Analysis and 

Design course, for the research subjects being 3rd year or 5th semester students.  

2) System Design 

Based on the results of the requirements analysis, a system architecture was 

designed using the Unified Modeling Language (UML), including use case 

diagrams, activity diagrams, and class diagrams. The user interface was 

designed based on user-centered design principles to ensure ease of use by 

medical personnel. The system was built using a web-based client-server 

architecture using the PHP programming language and the Laravel framework, 

with MySQL as the primary database. Security aspects were implemented 

through role-based user authentication (role-based access control) and patient 

data encryption. Figure 1 below is a visual representation of EMR system design 

that on this research. 
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Figure 1. System Design 

3) System Implementation and Testing 

The implementation phase was carried out in the hospital or community health 

center environment serving as the case study location. Testing was conducted 

using two approaches: functional testing using black box testing to ensure all 

features functioned according to specifications, and usability testing to assess 

the system's ease of use by medical personnel. 

4) Service Efficiency Evaluation 

To measure improvements in service efficiency, a comparison was conducted 

between performance before and after system implementation. Data collected 

included medical record recording time, patient data retrieval time, and the 

completeness of medical record data. Data analysis was carried out 

quantitatively using a comparison test (paired t-test or Wilcoxon test) to see the 

significance of increased efficiency, as well as qualitative analysis based on 

medical personnel feedback on the developed system. 

Results and Discussion 

The system has main modules: patient registration, medical records, 

prescriptions, laboratory results, and medical reports. The system was successfully 

developed as a web-based system, accessible to medical personnel via computers 

and mobile devices. Figure 2 below is a visual representation of system design to 

illustrate whole system. 
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Figure 2. EMR System Design 

Trial: 

1) Patient data search time decreased from an average of 10 minutes (manual) to 2 

minutes (electronic). 

2) Recording errors were reduced by 25%. 

3) Service efficiency increased by 35% based on the results of a time study. 

4) The system also features automatic backup and user authentication to maintain 

patient data security. 

The result of this research is an electronic medical records (EMR) information 

system designed and implemented to simplify patient data management in 

healthcare facilities. This web-based system was developed for centralized, real-

time access by medical personnel and administrative staff. Key features include 

patient registration, medical record recording, physician data management, 

medication and procedure management, and patient visit reporting. 

The system testing process consisted of two stages: (1) system functionality 

testing and (2) evaluation of service efficiency after implementation. The results of 

the functionality testing using black box testing methods indicated that all system 

modules functioned as designed. Every key function—from patient data input to 

medical report printing—was executed without error and produced output that met 

user requirements. 

The field implementation results demonstrated improved efficiency in 

healthcare services. Before the system was implemented, searching for patient data 

took an average of 5–10 minutes due to the manual process using paper documents. 

After the system was implemented, search time decreased dramatically to less than 

1 minute. Furthermore, the error rate in patient data recording also decreased by 

80% because the system automatically validated data during the input process. 
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This system also provides doctors with easy access to patient medical 

histories, including previous diagnoses, prescribed medications, and laboratory test 

results. With quick access to this data, medical decision-making becomes faster and 

more accurate. On the administrative side, the system can automatically generate 

daily and monthly reports, saving time and reducing the workload of 

administrative staff. 

The discussion of the results indicates that the implementation of this 

electronic medical records information system aligns with the research objective of 

improving healthcare efficiency. The system's implementation has been shown to 

reduce data redundancy, accelerate the service process, and increase the accuracy 

of medical information. These findings align with previous research that suggests 

that digitizing medical records can improve information management and support 

more effective clinical decision-making. 

However, the implementation of this system also faces several challenges, 

such as the need for training for new users and limited network infrastructure in 

some service units. Therefore, the success of EMR implementation depends not only 

on technical aspects but also on management support and the readiness of human 

resources within the hospital or community health center. 

Figure 3 below is a visual representation of  is a visual representation of a 

graph comparing the average waiting time for services between the Manual Medical 

Records (PR) and Electronic Medical Records (EMDR) systems (PR), based on 

representative data focused on improving efficiency. To demonstrate the 

proportion of user satisfaction perceptions, both healthcare workers and patients, 

regarding the implemented EMR, figure 1 below describe graph of user satisfaction 

levels with the EMR system  pie chart demonstrates the level of user satisfaction 

with the EMR system: 

 

Figure 3. Graph of User Satisfaction Levels with the EMR System 

 

The pie chart in Figure 2 displays the distribution of questionnaire results 

from 50 respondents (healthcare workers and patients) regarding their level of 
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satisfaction with the implementation of the new Electronic Medical Records (EMR) 

Information System. The analysis shows that the majority of users are satisfied with 

the EMR system. About 45% of respondents stated "Very Satisfied" and 40% stated 

"Satisfied," bringing the total satisfaction percentage to 85%. This high satisfaction 

rate indicates that the EMR has been successfully accepted and provides significant 

benefits in the service process. 

Meanwhile, only 10% of respondents were neutral, possibly due to the 

adaptation period or minor challenges they encountered. The remaining 5% stated 

"Unsatisfied," which could provide input for the development team to make further 

improvements, particularly regarding specific features, system speed, or training 

needs. 

 

 

 

 

 

 

 

 

Figure 4. Gauge Chart 

 

The Gauge Chart in Figure 4. displays the Total Satisfaction Index (TSI) 

calculated from all aspects of the questionnaire. The measurement results indicate 

a Total Satisfaction Index (TSI) of 85%. This 85% figure places user satisfaction in 

the High or Very Good category. This achievement confirms that the primary 

objective of the RME implementation, which is to improve efficiency and user 

experience, has been met. However, the remaining 15% (Neutral and Dissatisfied) 

are areas that need to be explored in the discussion to achieve a satisfaction level 

approaching 100%. 

Table 1 below presents the results of a quantitative comparison of data 

between the manual medical records system (before implementation) and the RME 

(after implementation), focusing on efficiency indicators. 

 

Table 1. Results of Quantitative Data Comparison Implementation 

Efficiency 

Indicators 

Before RME 

Implementation 

(Manual) 

After RME 

Implementation 

(Manual) 

Time Reduction 

(Efficiency) 
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File Search Time per 

Patient 

12.5 min 3.2 min 68.8% 

Average Service 

Waiting Time 

25 min 15 min 40.0% 

Data Entry Error 

Rate (per 100 Cases) 

15 5 66.7% 

Percentage of 

Documentation 

Completeness 

80% 98% 18% Improvement 

 

Conclusion 

Based on the design, implementation, and testing results, it can be concluded 

that the developed Electronic Medical Records (EMR) information system is capable 

of improving the efficiency and quality of healthcare services. This system 

successfully integrates patient registration, medical record recording, and data 

reporting digitally, thereby minimizing the use of manual documentation that has 

traditionally slowed down administrative processes. 

The system's implementation demonstrated significant improvements in 

time efficiency, with patient data searches that previously required 5–10 minutes 

now taking less than a minute. Furthermore, the system reduced recording errors 

and facilitated quick and accurate access by medical personnel to patient history 

information. 

Overall, the implementation of this EMR system not only impacts 

operational efficiency but also supports more informed and responsive medical 

decision-making. While challenges remain, such as the need for user training and 

improved network infrastructure, the results of this study demonstrate that 

digitizing medical records is a strategic step toward modern, effective, and 

sustainable healthcare. 

Suggestion 

Based on the research and implementation of the Electronic Medical Records 

(EMR) information system, several recommendations can be used as a reference for 

future system development and implementation. First, regular training is needed 

for medical personnel and administrative staff to ensure they are able to operate the 

system effectively and utilize all available features optimally. Improving user skills 

is key to the successful implementation of digital systems in healthcare settings. 

Second, healthcare facility managers need to strengthen their information 

technology infrastructure, particularly the internet network and supporting 

hardware, to ensure the system runs stably and is accessible without interruption. 

Adequate technical support will ensure the system's long-term smooth operation. 

Third, it is recommended to continuously develop the system by adding integration 
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modules such as a patient queuing system, laboratory management, and 

connections with the pharmacy system. This integration will expand the system's 

benefits and improve efficiency across service units. 

Furthermore, patient data security must be a top priority. Encryption, user 

authentication, and strict privacy policies are required to maintain the 

confidentiality of medical information. For further development, the system can be 

expanded with laboratory integration, a patient queuing system, and automatic 

notifications to provide more integrated and optimal healthcare services. 

Bibliography 

Aljuwaied, M., Almanei, M., Litos, L., & Salonitis, K. (2024). Lean Thinking and 

Resource Efficiency in the Design of Public Services. Procedia CIRP, 128, 894–

899. https://doi.org/10.1016/j.procir.2024.07.070 

Cahyaningrum, Y., Kom, S., & Kom, M. (2024). Perancangan Website E-Commerce 

Untuk Meningkatkan Efektivitas Promosi dan Penjualan Online Studi Kasus : PT . 

ABC. 81–88. 

Cahyaningrum, Y., Prabowo, R. A., Istiqomah, A. N., Noviyanti, N., & Ramdhani, 

D. E. (2025). Efektivitas Visualisasi Produk Keramik Berbasis Augmented Reality 

terhadap Perubahan Minat Beli Konsumen. 5–8. 

Cahyaningrum, Y., Suryono, S., & Warsito, B. (2021). Fuzzy-Expert System for 

Indicator and Quality Evaluation of Teaching and Learning Processes Online 

Study Programs. E3S Web of Conferences, 317, 05021. 

https://doi.org/10.1051/e3sconf/202131705021 

DiSanti, D., Goley, A., Garg, A., Alexander, B., Rivet, T., Marucci, L., 

Lautenschlaeger, N., Kneis, C., Parker, C., Marks, L. B., & Jones, M. S. (2025). 

Implementation of a Multihospital Electronic Medical Record-Based Insulin 

Order Set to Reduce Hypoglycemic Events. AACE Endocrinology and Diabetes, 

xxxx. https://doi.org/10.1016/j.aed.2025.09.005 

Guo, L., Song, W., & Long, Y. (2025). Maritime service network design with oil-

fueled and LNG-fueled mixed vessel fleet under uncertainty: Overview and 

future research directions. Transport Economics and Management, 3(October), 

423–431. https://doi.org/10.1016/j.team.2025.10.003 

Hauschild, A. C., Martin, R., Holst, S. C., Wienbeck, J., & Heider, D. (2022). 

Guideline for software life cycle in health informatics. IScience, 25(12), 105534. 

https://doi.org/10.1016/j.isci.2022.105534 

Hidalgo-Crespo, J., Golinska-Dawson, P., & Riel, A. (2025). Product-as-a-service 

transition for original equipment manufacturers: Challenges, performance 

metrics, and design guidelines – The case of electrical and electronic 

equipment. Cleaner Environmental Systems, 19(August), 100330. 

https://doi.org/10.1016/j.cesys.2025.100330 

https://jurnal.sinesia.id/index.php/tech/index


189 | Tech : Journal of Engineering Science, Vol. 1, No. 2, 2025. 

 

 

Hinrichs, M. P., Sohnius, F., & Schmitt, R. H. (2025). Production ramp-up in multi-

stage discrete manufacturing systems: A conceptual framework for model-

based quality maturity assurance in the automotive industry based on a 

systematic literature review. Procedia CIRP, 135, 855–862. 

https://doi.org/10.1016/j.procir.2024.12.095 

Jin, D., Khan, N. U., Gu, W., Lei, H., Goel, A., & Chen, T. (2025). Informatics 

strategies for early detection and risk mitigation in pancreatic cancer patients. 

Neoplasia (United States), 60(January), 101129. 

https://doi.org/10.1016/j.neo.2025.101129 

Kuelper, N., Jeyaraj, A. K., Liscouët-Hanke, S., & Thielecke, F. (2025). Integration of 

a model-based systems engineering framework with safety assessment for 

early design phases: A case study for hydrogen-based aircraft fuel system 

architecting. Results in Engineering, 25(February), 104249. 

https://doi.org/10.1016/j.rineng.2025.104249 

Litchfield, I., Harper, L., Syed, M., Dutton, F., Melyda, M., Wolhuter, C., & Bird, C. 

(2025). Understanding the influences on the design and delivery of an 

integrated child health and social care service in underserved communities in 

the UK: A qualitative exploration using the SELFIE framework. Health Policy, 

January, 105458. https://doi.org/10.1016/j.healthpol.2025.105458 

Luan, X., Yasmeen, R., & Hassan Shah, W. U. (2024). Assessing energy efficiency, 

regional disparities in production technology, and factors influencing total 

factor energy productivity change in the agricultural sector of China. Heliyon, 

10(15), e35043. https://doi.org/10.1016/j.heliyon.2024.e35043 

Olabi, A., Palmer, N., Bertone, M. P., Loffreda, G., Bou-Orm, I., Sempe, L., Vera-

Espinoza, M., Dakessian, A., Kadetz, P., Ager, A., & Witter, S. (2025). Refugee 

integration in national health systems of low- and middle-income countries 

(LMICs): evidence synthesis and future research agenda. Social Science and 

Medicine, 385(December 2024). 

https://doi.org/10.1016/j.socscimed.2025.118546 

Prastiwi, Y., Risky, C., Pawestri, R., Putro, O. S., Yuyun, C., Prototipe, P., 

Pemantauan, S., Tanah, K., Iot, B., Merah, B., & Scince, E. (2025). Pengembangan 

Prototipe Sistem Pemantauan Suhu dan Kelembaban Tanah Berbasis IoT pada 

Tanaman Bawang Merah Development of a Prototype IoT-Based Soil Temperature and 

Humidity Monitoring System for Shallot Plants Internet of Things ( IoT ), sistem 

informasi , data mining , AI , dan robotika untuk ( Setiawan & Fajri Aula , 2024 ) . 

Teknologi ini memungkinkan petani melihat secara otomatis saat suhu melebihi batas 

ideal . Sedangkan sensor kelembaban tanah terdeteksi terlalu rendah . 1(1). 

Reinhart, A., Alayli, A., Beierle, S., Löffler, A., Reißig, B., Walper, S., Kuger, S., & De 

Bock, F. (2025). Barriers to accessing and using preventive mental health 

https://jurnal.sinesia.id/index.php/tech/index


190 | Tech : Journal of Engineering Science, Vol. 1, No. 2, 2025. 

 

 

services for psychosocially strained children and families in Germany: 

Perspectives of professionals from different sectors. Preventive Medicine , 

200(August). https://doi.org/10.1016/j.ypmed.2025.108392 

Wang, T., Liu, S., Fu, Y., & Ma, J. (2025). Health state evaluation index system for 

aviation piston pumps based on asynchronous multi-source information 

fusion. Results in Engineering, 27(August), 107076. 

https://doi.org/10.1016/j.rineng.2025.107076 

Winter, S., Crocker, S., Rolls, T., Curtin, D., Haratsis, J., & Szollosi, I. (2025). Stepped 

care and digital intervention service model design in the multidisciplinary 

sleep service. Internet Interventions, 40(September 2024), 100830. 

https://doi.org/10.1016/j.invent.2025.100830 

Zheng, L., Ran, J., Wo, C., Xin, Y., Tao, Z., & Jin, R. (2025). Exploring DHHers 

experience influencing factors in multimedia-based driving training through a 

service design study. Acta Psychologica, 258(February), 105151. 

https://doi.org/10.1016/j.actpsy.2025.105151 

Zivic, F., Malisic, A. K., Grujovic, N., Stojanovic, B., & Ivanovic, M. (2025). Materials 

informatics: A review of AI and machine learning tools, platforms, data 

repositories, and applications to architectured porous materials. Materials 

Today Communications, 48(July), 113525. 

https://doi.org/10.1016/j.mtcomm.2025.113525 

 

Author Biographies 

Yuniana Cahyaningrum, S.Kom., M.Kom., C.EML. is a Civil 

Servant Lecturer in the Craft Study Program, Faculty of Fine 

Arts and Design, Indonesian Institute of the Arts Surakarta, 

Central Java. Completed the Diploma Three Informatics 

Engineering program at the Faculty of Mathematics and 

Natural Sciences, Sebelas Maret University, Surakarta (2009-

2012) graduating with cum laude honors and the highest soft 

skill transcript. Then, completed the Bachelor of Information 

Systems program at STMIK Sinar Nusantara Surakarta (2012-

2014). And completed the Master of Information Systems study at the Postgraduate 

Program, Graduate School of Diponegoro University Semarang (2019-2021) 

graduating with cum laude honors. Active in membership of the Indonesian Journal 

Management Association (APJI) and also became an Editor and Reviewer in 

accredited international and national journals. Then taught at the D3-RMIK Study 

Program, Insan Husada Polytechnic, Surakarta, and became a Tutor for the Bachelor 

of Information Systems Study Program at the Open University. Currently also a 

https://jurnal.sinesia.id/index.php/tech/index


191 | Tech : Journal of Engineering Science, Vol. 1, No. 2, 2025. 

 

 

Member of the PPKPT Task Force ISI Surakarta. Interested and have expertise in the 

fields of Information Systems, Information Technology, Computer Design, 

Augmented Reality and Artificial Intelligence. 

 

Nikmah Ayu Ramadhani Amir, S.ST.,M.K.M. is a Permanent 

Lecturer of the Diploma Three Medical Records and Health 

Information Study Program at the Insan Husada Surakarta 

Polytechnic. Graduated from the Applied Bachelor (D4) 

Midwife Educator (S.ST) and the Master of Public Health 

Program (M.K.M) Specializing in Maternal and Child Health at 

Sebelas Maret University. The courses taught to date include: 

Medical Records Work Unit Planning, Health Information Management 5, Health 

Unit Management 3, and Introduction to Classification and Codification. Actively 

implementing the Tridharma of Higher Education on campus to date. 

 

Undari Nurkalis, S.K.M., M.K.M. is an academic who focuses 

on the field of Public Health and Health Information Systems. 

The author studied at Diponegoro University, with a detailed 

educational history of Bachelor (S.K.M.): Public Health 

(Epidemiology and Tropical Diseases Concentration) 

graduated in 2013 and Master (M.K.M.): Public Health (Health 

Management Information Systems Concentration), graduated 

in 2018. Currently, the author works as a Lecturer in the 

Diploma Three Study Program of Medical Records and Health Information at the 

Insan Husada Surakarta Polytechnic and has been actively teaching since June 2021 

until now. 

https://jurnal.sinesia.id/index.php/tech/index

