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Hospital is one company that is required to develop hospital OHS Management System. Hos-
pital OHS management System is required to carry out the process of recording and reporting
OHS which is integrated with the hospital management information system. Problems that
occur in the recording and reporting system include difficulties in accessing and searching
data, inaccurate in inputting, processing and presenting data, susceptible to data loss, and
incomplete information produced. The purpose of this study was to develop an OHS Manage-
ment Information System at Telogorejo Hospital, Semarang, and test the system. The system
design is built based on the stages in the Waterfall Method namely Requirement Analysis,
System Design, Implementation, and Testing using the Blackbox Method. The results of this
study are the establishment of the Hospital’s OHS Information System which is able to pro-
duce output in the form of reports and graphs, and the system has worked well and correctly
as expected and in accordance to the rules outlined by the system users and is able to accom-
modate multi-user use. The conclusion of this study is that the use of the Hospital’s OHS
Information System can simplify the data input and process, speed up data searching, and
produce more accurate outputs.

INTRODUCTION

and resources needed in developing, implemen-

The Occupational Safety and Health Mana-
gement System (abbreviated as OHS Management
System, in Indonesian as SMK3 or Sistem Manaje-
men Keselamatan dan Kesehatan Kerja) is part of the
company’s management system that regulates and
carries out all activities related to occupational safe-
ty and health (OHS or Keselamatan dan Kesehatan
Kerja (K3)) (Yulyanti et al., 2017). The Government
Regulation Number 50 Year 2012 Regarding the
Implementation of Occupational Safety and Health
Management Systems says that SMK3 consists of
the organizational structure of planning, imple-
mentation, procedures, processes of responsibility

ting, achieving, assessing and making OHS policies
with the aim of controlling risk in order to create a
safe, comfortable, healthy, efficient and productive
workplace.

The importance of SMK3 in a company is
to improve the implementation of accident preven-
tion through a system approach, the need to prevent
social and economic problems related to the appli-
cation of SMK3, prevent suffering caused by work
accidents and deaths, reduce absenteeism due to ill-
ness and injury, errors and work interruptions, helps
in maintaining the quality of products or services,
saves costs related to work accidents and occupa-
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tional diseases, monitoring of hazards and risks in
the company (Messah et al., 2012). The process of
implementing SMK3 starts from setting commit-
ments and policies; planning; application; measure-
ment and evaluation; and management review and
improvement (ILO, 2013).

Based on Law No. 13 Year 2003 concerning
employment, it is stated that the SMK3 must be
implemented in every company. Every company
that has more than 100 workers or less than 100
workers but has a high risk is required to develop
the system and implement it in the workplace (Ib-
rahim et al., 2017). Hospital is one of the companies
that is required to establish and develop a Hospital
Vocational School. The Regulation of the Minister
of Health Number 66 Year 2016 Regarding Hospital
Occupational Safety and Health states that Hospi-
tal Vocational Schools are required to carry out the
process of recording and evaluating Occupational
Health and Safety (OHS) which is integrated with
hospital management information systems. Recor-
ding, reporting and all activities related to OHS are
carried out regularly. Recording and reporting sys-
tems that are still manual will complicate and slow
down the processing, search and storage. To support
the success of SMK3 in hospitals, especially in recor-
ding and reporting, it is necessary to develop a Hos-
pital Occupational Health and Safety Management
Information System.

In Telogorejo Hospital's SMK3, the reporting
and recording system is done manually. Reporting
and recording are done using paper in the form of
forms; this method is ineffective and inefficient. In
addition to difficulties in data processing, the pro-
cess of storing and searching also requires a long
space and time, as well as inaccurate time in data
input, processing and analysis. The absence of an
output that is easily read by those who need it will
also affect the duration of decision making.

The OHS information system applied pre-
viously had several problems, including informati-
on that could not be accessed directly by top-level
management, difficulties in accessing data and data
searching, inaccuracy in inputting, processing and
presenting data, difficulties in processing and ana-
lyzing data, susceptible to data loss, and incomplete
information generated. So that the hospital’s OHS
Information System was developed using the water-
fall method with the stages of problem and needs
analysis, system design, implementation and testing.

The development of OHS Information Sys-
tem management is carried out to overcome these
problems. With the development of the OHS infor-
mation system, it is expected to simplify the process
of inputting, processing, storing, and searching for
data as well as producing outputs that are easy to
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read so that it helps in the decision-making process.
The purpose of this research is to develop OHS In-
formation System Management in Telogorejo Hos-
pital, Semarang, and to further test the system using
the Blackbox Method.

Blackbox testing is a software testing in
terms of functional specifications to determine the
operational functions of information systems, input
and output of software in accordance to what is nee-
ded by users (Asnawati & Utami, 2015). Blackbox
testing is also called behavioral testing, specifica-
tion-based testing, input / output testing, or func-
tional testing. The purpose of Blackbox testing is to
look for errors in the wrong or missing functions,
errors in the interface, errors in the structure of
funds or database access, performance errors, and
initialization errors and the final destination. Black-
box testing in this study was designed to answer the
question of how functional validation was tested.

METHOD

The design of OHS Management System in
the hospital uses the waterfall system development
method. The stages of OHS Information System de-
velopment are Requirement Analysis, System De-
sign, Implementation, and Testing (Solichin, 2009).

1. Requirement Analysis

Requirement analysis is the first stage in soft-
ware development to explore all forms of informa-
tion from beginning to the end in the hope of kno-
wing the problems and obstacles they face. In this
stage, in-depth interviews and observations are con-
ducted to find out the problems and needs of users
related to the OHS Information System (Pratomo &
Widajati, 2013). All software requirements are ob-
tained at this stage. Information about problems and
requirements are analyzed to obtain documentation
of user needs to be used at a later stage (Dermawan
& Hartini, 2017).

2. System Design

The design of the system aims to give an idea
of what should be done and how it looks. This stage
helps in specifying hardware and system require-
ments and defining overall system architecture. In
this stage, design is carried out before developing
the system such as use case diagrams, context dia-
grams, and user interface designs (Sasmito, 2017).

3. Implementation

In this stage programming is done. Software
design is realized as a series of programs or program
units (Akhmad, 2016). This stage is the actual stage
in working on a system. In this stage the OHS Infor-
mation System will be formed.
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4. Testing

Software testing using the Blackbox Method
provides documentation of test results that inform
the suitability of the software being tested with the
specified specifications (Andrika, 2017). The testing
technique used is Requirement Testing. The testing
focuses on the functional requirements of the soft-
ware.

RESULTS AND DISSCUSSIONS
1. Requirement Analysis

Telogorejo Hospital is one of the private
hospitals in Semarang that is committed to always
prioritizing the OHS based on the decision of the
president director. To support the implementation
of OHS in the hospital, a hospital management in-
formation system is required in order to improve
OHS performance, especially in the reporting and
recording process (Tabrani & Pudjiarti, 2017).

Telogorejo Hospital's reporting and recording
system is still using paper forms. The inspection offi-
cer will record the inspection / investigation results
data on the form and then submit it to OHS staff.
When there are parties who want to use, the original

form is duplicated then the original form will be sa-
ved. This system requires a long time in data proces-
sing, requires a lot of space in data storage, and has
difficulties in finding data.

Reports that will be entered into the system
are work accident investigation reports, fire extin-
guisher inspection reports, hydrant inspection re-
ports, OHS inspection reports, hazardous and toxic
materials inspection reports, Pre-Construction Risk
Assessment (PCRA) reports, and PCRA follow-up
reports.

2. System Design

The design of the system in the development
of the OHS Information System Management in
Telogorejo Hospital is designed based on use case
diagrams, Data Flow Diagrams (DFD), and user in-
terfaces.

Use Case Diagrams are diagrams that illustra-
te all activities carried out by the system (Triandini
& Suardika, 2012). The Use Case Diagram in the
Telogorejo Hospital's OHS Information System is
follows:
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Figure 1. Use Case Diagram of OHS Information System in Telogorejo Hospital, Semarang
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Figure 2. Context Diagram of OHS Information System

Figure 1 illustrates the functions that must
exist in the system identified from the four entities
(Azza and Dores, 2018). The four entities are OHS
staff, inspection officers, security and OHS commit-
tee chairmen. The function of the inspection and
security officer entity is to fill out the inspection
form. The functions of the OHS staft entity are cre-
ating PCRA forms, PCRA follow-up and inspection
forms, scheduling inspections and assigning staff.
The function of the room attendant entity is to know
whether an inspection / investigation has been car-
ried out in his room. While the function of the OHS
committee chairperson entity is to approve reports
and receive report results.

DEFD is a series of diagrams that illustrate the
activities that exist in a system in which there is a
visible link between existing data. The technique of
making DFD is illustrated by context diagram or
DED level 0 then followed by each section’s analysis
namely DFD level 1, DED level 2 and so on (Mari-
min and Prabowo, 2006). The following is the DFD
of the OHS Information System in Telogorejo Hos-
pital, Semarang:

Figure 2 explains the flow of data input and
output on the OHS information system in the hos-
pital and the user entities involved. Based on Figure
2, the user who utilizes the OHS Information Sys-
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tem in the hospital is the Chairman of the Hospital’s
OHS Committee. Administrators are tasked for
notifying news related to hospital's OHS and ma-
king system arrangements including user settings,
inspection officers, security. OHS staft are tasked for
entering data into the information system, while the
OHS committee chairman receives information ge-
nerated by the system. The data related to the OHS
Information System in the hospital viewed from a
security perspective are fire extinguisher and hyd-
rant inspection data. While viewed from other point
of view, OHS staff are instructed to do inspection
schedule data, work accident investigation, PCRA,
PCRA follow-up, OHS inspection and hazardous
and toxic materials (in Indonesian abbreviated B3 or
Bahan Beracun dan Berbahaya) inspection. Infor-
mation generated by the OHS Information System is
the hazardous and toxic materials inspection report,
the OHS inspection report, work accident investiga-
tion report, PCRA follow-up report and work acci-
dent investigation report.

User Interface is a series of graphical displays
that can be understood by computer users and pro-
grammed in such way to make it readable by a com-
puter operating system and operates as expected.
The following is the user interface of OHS Informa-
tion System in Telogorejo Hospital:



Dyah Dewi Hastuti, Yuliani Setyaningsih & Kusworo Adi / Unnes Journal of Public Health 9 (1) (2020)

Picture 3. Main User Interface of OHS Information System in Telogorejo Hospital

Figure 4. Interface of Work Accident Investigation Data Input

Figure 5. Output of OHS Information System
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3. Implementation

The implementation of the system is the
stage of implementing the system that has been
designed to be ready for use. The system is instal-
led in a Linux-based operating system with a web
server using Apache version 2.4 or above. In terms
of programming languages, the development uses
PHP version 5.3 or above and the database server
uses MySQL database version 5.6 or above. The way
to install OHS Information System is by installing
software. The softwares needed in this system are,
Xampp, MySQL and Sublime Text.

4. Testing

The testing in this study conducts the
Blackbox Method (Tristianto, 2018). The testing
technique used is Requirement Testing (Firmansyah
& Udi, 2018). The testing focuses on the functional
requirements of the software. The testing of OHS In-
formation System in Telogorejo Hospital is follows:

The results of the development of the repor-
ting and recording the OHS Information System in
Telogorejo Hospital, Semarang, shows the results
that the previous OHS Information System prob-
lems can be overcome and facilitated by the existen-
ce of a new OHS Information System. The system
that has been developed is in line with the expec-
tations and rules of the system user. The results of
this study are in line with research conducted by
Sari & Wuryanto (2018), stating that the use of the
OHS administration program is the right solution
to simplify the process of data input and data search
and the resulting reports are more accurate (Sari &
Wauryanto, 2018). These results are also supported
by research conducted by Alfasih et al. (2013), sta-
ting that the information system built using PHP
and MySQL provides benefits that can present in-
formation quickly, accurately and relevant, simplify
inputting, processing and outputting data, and inc-
rease work productivity (Alfasih et al., 2013).

Table 1. Testing of OHS Information System in Telogorejo Hospital using Backbox Method

No. Actor Actions System Reaction Test result
1. Home Display the homepage The system successfully displays the home
page
2. News Displays pages and news The system successfully displays a page and
listings a list of news
3. Download Display the page and pro-  The system successfully displays the page
vide downloadable files and provides the downloadable files
4. Contact Displays the contact page The system successfully displays the contact
page
5. Suggestion Displays the page and The system successfully displays and records
records the suggestions the suggestions entered
entered

6. Login

7.  Inspection Schedul-
ing

Scheduling and giving
notice to related users

Performs user authentica-
tion that has been registered

The system successfully authenticated the
user and prevented unregistered users from
entering the system

The system succeeded in scheduling accord-
ing to the specified time and successfully
made notifications to related users

8.  Receive Inspection
Schedules

9. Input the Results
of Inspections and

Give notice to other users
regarding the inspection
schedule

Record the results of in-
spections and investigations

Investigations
10. Download Report Provides report files for
File download
11. See Graph-Form Present the number of work
Outputs accident reports in graphi-
cal form
12. Log Out Do logging out activities

The system successfully provided notifica-
tion to other users regarding the inspection
schedule

The system successfully records the results of
inspections and investigations of each user

The system successfully provided download-
able report files for the user

The system successfully presents a work ac-
cident report in graphical form

The system successfully logged out
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Blackbox testing is intended to find out and
be able to operate the OHS Information System. If
the user states that the function is in accordance to
what is needed by the user, then the features in OHS
Information System Management have been func-
tioning properly according to user needs. Blackbox
testing on OHS Information System Management in
Telogorejo Hospital, Semarang, showed the results
that the system testing between actor actions and
system reactions was successful and appropriate. So,
it can be concluded that the Telogorejo Hospital’s
OHS Information System has worked well and cor-
rectly according to the expectations and rules out-
lined by the system users and is able to accommo-
date multi-user use. The test is in line with research
conducted by Febriharsa (2018) which carried out
a functionalist test (Blackbox testing) on the Batik
Professional Certification Institution Information
System, showing that this application was techni-
cally feasible to use because the application functio-
ned well and in accordance to what is understood
by the user (Febiharsa et al., 2018). The test results
are also in line with Mustagbal et al. (2015), testing
using Blackbox testing in the graduation prediction
application of national state collage entrance exam
(SNMPTN or Saringan Masuk Perguruan Ting-
gi Negeri) states that after testing it is known that
application functionality can run (Mustagbal et al.,
2015). The results of the Blackbox testing in this
study are also supported by the results of research
conducted by Jaya in (2018) stating that application
testing using a Blackbox shows that the application
is able to handle data, both normal and abnormal,
so it is able to improve the application's ability to
process data both in normal or abnormal conditions
(Jaya, 2018).

CONCLUSION

Telogorejo Hospital's OHS Information Sys-
tem is a solution related to existing problems. The
hospital's OHS Information System is able to help
inputting, processing and outputting data, speed
up the process of storing, processing and searching
data, display readable outputs, and it is easily acces-
sed by top management so that it helps and accelera-
tes top level management in decision making.

Telogorejo Hospital's OHS Information Sys-
tem has also worked well and correctly as expected
and in accordance to the rules outlined by the sys-
tem users and is able to accommodate multi-user
use.
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