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 The borrowing and returning of medical records carried out at Puskesmas X 

is still done manually, there is no recording of medical records in and out of 

the expedition book in the MR unit which makes it difficult for officers to find 

patient medical records borrowed by the poly. The ineffectiveness of these 

activities hampers officer work and patient service activities if MR file has not 

returned to the MR room within 1x24 hours. Recording patient identity is still 

done manually using books and Excel so that double recording occurs which 

is considered ineffective by officers. In addition, the numbering of MR is 

recorded manually into a book based on the village code in Puskesmas X so 

that it is prone to number errors. The purpose of this study is to design an 

information system for borrowing and returning medical record files at 

Puskesmas X Pasuruan Regency to solve these problems. This type of 

research is Research and Development with the waterfall method and data 

collection through observation and interviews. The result of this research is 

a MR file loan and return information system that can facilitate the 

performance of MR officers at Puskesmas. 

Corresponding Author : 

Muhammad Yunus,  

Politeknik Negeri Jember, 

Jl. Mastrip PO BOX 164 Jember, 

Email: m.yunus@polije.ac.id 

 

 

 

1. INTRODUCTION 

Running with the times, the existence of information systems is very helpful for users, especially 

for health services. One of them is the information system at the puskesmas (SIMPUS), simpus is a system 

made to achieve the target of implementing Puskesmas management activities through decision making [1]. 

According to the 2019 Health Facility Research Report (Risfaskes), the percentage of SIMPUS use as 

electronic medical records in Indonesia is only 8% and the combination of electronic and non-electronic 

medical records is 43.1% and the remaining 48.9% are still using non-electronic medical records [2]. 

Puskesmas (Community Health Center) is a first-level health facility that is the initial referral for 

patients to get health checks and treatment, especially in the BPJS era which requires members to go to 

first-level facilities first if they want to get an initial examination. According to Permenkes RI Number 43 

of 2019 Puskesmas is a health effort organizer for first-level health services that prioritizes promotive and 

preventive efforts [3]. 

Medical records are a collection of documents that include patient data such as identity, examination 

results, treatment and other medical actions given to patients [4]. Medical records in the implementation at 

the puskesmas begin when the patient comes to the health facility to receive health services which are then 

recorded into medical record documents. Medical records are used as a reference for future patients, 
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especially when seeking treatment again [5]. The medical record is managed in the filling and assembling 

department which is in charge of recording the borrowing and returning of medical record files.  

Based on the results of preliminary studies at Puskesmas X Pasuruan Regency, it is known that 

patient visit data at Puskesmas X from February 2022 to April 2022 are as follows: 

 
Table 1. Number of patient visits at Puskesmas X Pasuruan Regency 

No Month Number of Visits 

1 February 2022 1369 Person 

2 March 2022 1473 Person 

3 April 2022 1516 Person 

 

Patient visit data at Puskesmas X Pasuruan Regency increases every month, but the borrowing and 

return of medical record files has not used an expedition book so that tracking of medical record files is not 

recorded. An expedition book is a manual used to organize and monitor medical records that are being 

borrowed for patient or other purposes as well as medical records that have been returned. Every medical 

record borrowed or out of the medical record room must return in good condition and on time [6]. In the 

last 3 months, there have been approximately 1-3 medical record files that have been returned with a delay 

of more than 1x24 hours. The late return of medical record files results in hampered patient service because 

it takes more time to find BRM. Another problem is that the numbering of medical records is done manually 

using the village code in the Family folder. The medical record number that has been used will be recorded 

in the book to find out the number that has been used and written back into excel. 

 Based on the above problems, an information system for borrowing and returning medical record 

files is needed to facilitate officers in the process of recording borrowing and returning BRM to facilitate 

BRM tracking and an automatic numbering system to facilitate recording RM numbers. The use of 

information technology is one of them to realize quality health services [7]. The existence of a medical 

record file storage information system is expected to make recording the history of borrowing and returning 

medical records more efficient and effective. 

 

2. RESEARCH METHOD 

The type of research used is the Research and Development method [8] information system for 

borrowing and returning medical records at Puskesmas X Pasuruan Regency with system development 

using the Waterfall method. The Waterfall method is one of the methods used in making information 

systems [9]. According to Sommervile, system development is divided into 5 stages, namely requirement 

analysis, system and software design, implementation and unit testing, integration and system testing, 

operational and meintenance. Here is a picture of the Waterfall method life cycle: 

 

 

Figure 1. Waterfall model [9] 

Data collection procedures were carried out using interviews and observations. Interview is one of 

the data collection methods in the form of two-way communication face-to-face with a specific purpose 
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[10]. Observation is an activity of focusing attention using the five senses to obtain research data that is 

carried out systematically [11].  

 

3. RESULTS AND ANALYSIS 

3.1.  Requirement Analysis 

Requirement analysis is the initial stage in the Waterfall method where the process of collecting 

data needed in the software development process so that the software needed by users can be made [12]. 

The results of the analysis found that officers need an information system that can facilitate the work of 

medical record officers in recording the identity of patient medical records, automatic numbering, history 

of medical record files from the medical record room and history of medical record borrowing trips.   

 

3.2.  System and Software Design 

The second stage of the Waterfall method is system and software design, which is the design of 

system development based on the results of requirement analysis [13].   

 

3.2.1. Flowchart Design 

Flowchart is one of the procedures for solving problems using the symbolic of an algorithm so that 

it makes it easier to check each part in analyzing the problem. Flowchart serves as a communication 

between programmers in a team [14]. The following system flowchart is made based on the results of 

Requirement Analysis: 

 

 
Figure 2. Flowchart System 
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1.2.2. Context Diagram 

Context diagram is the highest level diagram of Data Flow Diagram (DFD) that connects the system 

with its external environment. Processes in context diagrams are usually not numbered [15].  

 

Figure 3. Context Diagram 

In the Context Diagram of the medical record borrowing and returning information system above 

there are 3 entities and one overall process of the borrowing and returning information system. Entities 

consist of service officers, medical records officers and the head of the Puskesmas. 

 

1.2.3. Data Flow Diagram (DFD)  

Data flow diagram (DFD) is a diagram that describes the flow of data from an entity into the system 

or system to the entity. DFD can be interpreted as a graphical technique that describes the flow of data from 

input to output. [14] 

 

 
 

Figure 4. DFD Level 1 

 

At Data Flow Diagram level 1 there are 3 processes obtained where the master process is the 

process of service officers only providing prescription data information which contains the identity data of 

patients who come to the Puskesmas for examination. Medical records officers input user, poly and village 

data and medical records which are then stored in the table. The second process is a transaction where the 



Journal of Digital Literacy and Volunteering  EISSN: 2985-8518 

70 Prototype of Information System of Medical Record Borrowing and Return in Puskesmas 

loan process uses data that already exists in the table and is then stored in the loan, return and loan_history 

tables. The last process is the loan and return report obtained from the return table. The report is given to 

the medical records officer and the head of the health center. 

 

 
Figure 5. DFD Level 2 Input 

 

DFD level 2 input consists of 4 types of input, namely user data input, poly data input, village 

data input, and medical record data input. Input is done by medical record officers and stored in each 

system database table. 

 

Figure 6. DFD level 2 Process 

DFD level 2 process consists of borrowing and returning processes. The loan process is carried 

out from the data in the medical record table which is then processed by the system and stored in the loan 

table and loan history table. The return process is carried out by retrieving data in the loan table and 

stored in the return table. 

 

1.2.4. Entity Relationship Diagram 

Entity Relationship Diagram (ERD) is a diagram used to describe the relationship between data 

storage contained in the Data Flow Diagram. ERD has a number of symbols that are used to describe the 

structure and relationships between data [16].  
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Figure 7. Entity Relationship Diagram 

The entity relationship diagram design has 7 entities, namely the officer / user entity, medical record 

entity, village entity, poly entity, loan entity, loan_history entity, return entity. The seven entities form an 

interconnected relationship. 

 

1.3. Implementation and Unit Testing 

The third stage of the waterfall method is implementation and unit testing, which is the process of 

translating the results of system design into software [17]. The translation process into a programming 

language using PHP, which is an open source programming language [18]. Database creation and 

management using MySQL to store and manage data [19]. At this stage, email notifications are added [20] 

so an internet network is needed to obtain email [21]. The following are the results of Implementation and 

Unit Testing: 

 

 
Figure 8. Login view 

 
Figure 9. Dashboard view 

  

 
Figure 10. Poly data view 

 
Figure 11. Village data view 
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Figure 12. Medical record data view 

 
Figure 13. Loan data view 

 

 
Figure 14. Tracer print view 

 
Figure 15. Loan history view 

 
Figure 16. Medical record return view 

 
Figure 17. Report view 

 
Figure 18. Repost print view 

 
Figure 19. Email notification view 

  

1.4. Integration and System Testing 

At the integration and system testing stage, the Waterfall method functions to test the system based 

on units that form a functional unit. Testing is done to find out the errors that exist in the system based on 

the design in the early stages [22]. System testing using blackbox where the system will be tested based on 

the appearance of the system and the function of each feature whether it is in accordance with what is 

expected by the user [23]. The following are the results of tests that have been carried out by medical record 

officers at the Puskesmas: 
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Table 2. Blackbox Testing 

No Functionality Test Scenario Expected results Conclusion 

1 Login into 

system 

Fill in the username 

and password then 

click login 

If the username and password 

are correct and registered in 

the system, it will directly 

enter the system. 

Successful 

2 Manage medical 

record data 

Add, edit and delete 

medical records. 

Can save data, display data, 

change data, and delete 

medical record data 

Successful  

3 Manage loan 

data 

Add borrowing data, 

edit data, print tracer, 

delete data, display 

history and email 

notification 

Can save data, display data, 

change data, delete data, print 

tracers, and receive email 

notifications. 

Successful 

4 Manage return 

data 

Add return data, 

delete return data 

Can display data and delete 

return data 

Successful 

5 Manage report 

data 

Display report data, 

print report data by 

date and poly 

Display data and successfully 

print based on date and poly 

filters 

Successful 

 

1.5. Operation and Mintenance 

The last stage of the waterfall method is Operation and maintenance which is an advanced stage 

where after the system is installed and used, corrections will be made if errors occur in the previous stage 

so that it becomes the longest stage [24]. Operation and maintenance are also used as device maintenance 

so that it meets management needs better and can be accounted for [25]. 
 

4. CONCLUSION 

The conclusion of this study is the design and creation of an information system for borrowing and 

returning medical records at Puskesmas X in accordance with the research objectives. Designing and 

making information systems using the waterfall method starts with Requirement analysis by identifying the 

needs of the system.  System and Software design is carried out using a flowchart system, Context diagram, 

Data flow diagram and Entity Relationship diagram. Implementation and Unit Testing using the PHP 

programming language and database processing using MySQL to produce an information system for 

borrowing and returning medical records. Integration and System Testing is carried out using Blackbox 

Testing which is tested by medical record officers where the information system for borrowing and 

returning medical records is successfully run and in accordance with what medical record officers need. 

Suggestions that can be given by researchers should be further system development so that it can be 

connected to the existing SIMPUS and add other features. 
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