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Abstract. The Case Notification Rate of Tuberculosis (TB) in Sukoharjo
regency in 2018 was the lowest. Various efforts have been undertaken, but the
results have not yet reached the target. The research purpose was to develop a
TB decision support system to assist in the TB suspects screening program in
the Sukoharjo Regency. The method was a system development with System
Development Life Cycle approach in Sukoharjo Regency. Research subjects
were case subjects and system user subjects. The data was obtained by
observation and interview. The results, the web-based and android systems
tools were developed by management levels, from the village level, sub-district
level, and the District Health Office Sukoharjo and tested at the district, com-
munity health center, and village levels. The TB Program's decision support
system, it was easier for the parties concerned to see the distribution of TB
sufferers in their working area and easy to determine further policies.
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1 Introduction

Tuberculosis (TB) is still a global disease. Based on Sustainable Development
Goals, 2030, its goal is to the reduction in tuberculosis deaths by 90% and decreasing
incidence by 80% in 2030 compared to 2014. In 2015 there were an estimated 10, 4
million new cases of tuberculosis, or there are 142 cases per 100,000 population with
as many as 480,000 cases of multidrug-resistant or MDR. Indonesia became the
country with the second-largest number of cases in the world after India because 60%
of new tuberculosis cases occurred in six countries in the world, namely India,
Indonesia, China, Nigeria, Pakistan, and South Africa. Deaths from tuberculosis are
estimated as many as 1.4 million deaths plus 0.4 deaths from tuberculosis with HIV.
Although the number of deaths due to tuberculosis decreased by 22% between 2000
and 2015, tuberculosis remains the ten highest cause of death in the world in 2015,
according to WHO's Global Tuberculosis Report in 2016. [1]
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It is remarkable that tuberculosis has posed a threat to public-health since 1800s.
in the race to combat a disease that knows no boundaries, it is necessary to have a
conceptual and clear understanding tuberculosis overall.[2]

In Indonesia, the prevalence of tuberculosis by 660 per 100,000 population
means that as many as 0.65% of the population in Indonesia is affected by
tuberculosis or equal to 1.6 million cases recorded 1 million new cases each year.[3]
Persahabatan Hospital, a referral hospital located in Jakarta received every month
received as many as 1000 TB cases suspected TB cases per month, while for his cases
found as many as 3000 TB cases per month and 1500 of them were positive TB.[4]

The study from Indonesia, Ratna Rahayu, and colleagues showed that The mul-
tivariate analysis showed the dominant factors that influence the occurrence of TB
suspect, “education”, “income”, “ashamed of having TB”, “TB treatment is very cost-
ly”, and “share dish”, distribution of health education booklet to teachers and
parents.[5]

As a regency located in Central Java Indonesia, Sukoharjo stated that Case
Notification Rate (CNR) achievement in Sukoharjo Regency in 2017 was the 3rd
lowest after Semarang Regency and Magelang Regency, with 28.7 per 100,000
population. However, the CNR of all TB cases was ranked second lowest after
Magelang District with a figure of 52.5 per 100,000 population. Sukoharjo had a
population of 893,884 residents in 2017 with an estimated TB finding of 2,708 cases,
but only 117 cases were reported, which consisted of 114 new cases and three repeat
treatments.

Also, Sukoharjo reported 16 deaths in TB in 2016, and a Case Fatality Rate
(CFR) of 0.04. In his research, it was found that new TB cases and recurrence in each
puskesmas area were explained in 3 categories, namely from 12 regions there were
58% of puskesmas, or seven community health center experienced a decrease in new
cases and recurrence. Whereas 42% or five community health center fluctuate or go
up and up.[6]

The principles and strategies of the TB Program in 2015-2020 include
strengthening TB program leadership in districts/ cities and supporting systems,
increasing access to quality TB services. An increase in quality and impartial TOSS-
TB (Find Treat to Heal) services to patients, control of risk factors for TB
transmission, increase TB partnerships through the TB Gerdunas forum, increase
community independence in TB control, and strengthen program management. One of
the supporters to achieve success in eradicating TB is the application of an
appropriate information system. Strengthening the health system is one of the six
strategies to stop TB, which states that information weaknesses include monitoring
and evaluation, including poor quality vital statistics and geographic information
systems for disease surveillance. For this reason, it must be done, namely ensuring a
recording and reporting system that can work in synergy with the national health
information system that can be used as a model for analyzing problems and being able
to improve performance in the regions.[7]

The information system for recording and reporting TB cases in the work area of
the District Health Office (DKK) Sukoharjo, has not been fully integrated between
sections. However, it already has its server but has not been optimized, so the data
reporting process is still limited to online delivery and not real-time. It was integrated
directly. So that the form of information about TB is only limited to medical data of
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patients, the total number of patients in the scope of community health center
presented in tables and diagrams cannot present TB cases by region through mapping.

On the other hand, Sukoharjo government five efforts related to TB namely,
strengthening of legislative support, the private sector, spiritual figure, community
leader and other stakeholders, strengthening health education and behavior practices,
strengthening the physical environment in the company, public facilities, housing,
strengthening of village health volunteer to find the suspected TB, and strengthening
health workers, health facilities and easy access to services.

A preliminary study stated that there were still gaps or differences between
estimates of TB case and TB cases found, including estimates of suspected resistant
TB. For this reason, an innovative decision support system is needed to assist the
Sukoharjo District Health Office in restricting the gaps. So, the achievement of TB
suspects selection is more effective and efficient.

The study from Korea, Woo J-1, and colleagues showed that a decision support
system for chronic disease administration, a recommendation message was obtained
through a website service that supports self-management and screening schedule.[8]

An information system of TB developed by the ministry of health, Indonesia,
SITT (Integrated Tuberculosis Information System) is a form of a web-based
application that can be accessed online. The development of SITT is carried out to
support TB surveillance activities and, in the process, is carried out in collaboration
with the Center for Data and Information (Pusdatin) Ministry of Health of the
Republic of Indonesia. SITT development aims to facilitate the implementation of
further analysis between cases with logistics, cases with laboratories, logistics system
alerts, inventory studies, and capture to capture. [9]

The District Health Office has been implemented SITT as mandatory from the
ministry. The problems are items in SITT that are not following TB services currently
related to sputum examination and display of SITT applications that are still in tables.
There is no map display for TB cases desired by TB officer. SITT was designed for
recording and reporting systems only so that it does not produce the other information
to support another TB program.

This research aims to develop a regional-based TB program decision support
system in Sukoharjo Regency, using the SDLC (System Development Life Cycle)
approach or system development life cycle.

This system was to support TB program policies such as prioriticing an area in
TB suspects selection.

2 Methods

This study was an information system development with SDLC (System
Development Life Cycle) approach, which is a system development cycle whose
activities are interrelated and sustainable. [10]

The study area was the working area of the Sukoharjo District Health depart-
ment. The TB cases recorded in the district between 2018 to April 2019 were inputted
in the system to graph in mapping. Many research assistants were trained to collect
the data.
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The interview was obtained Head of district health office, chairperson of disease
control and prevention, chairperson of infectious disease control, the TB data officer,
the Head of data and information, the Head of the Community health center and the
Community health center TB programmer.

The theme interviewed were TB program data management in community health
center and district health office as well as observing the form of information systems
that are running. The inclusion criteria were considered by informed consent. In
collecting data, the instruments used are observation and interview guidelines and
questionnaires.

Quantitative data processing using the SPSS program and applications for
qualitative data processing with the Nvivo application. The processed data will then
be analyzed, namely quantitative analysis for quantitative data with a descriptive
analysis of TB respondent data recorded in 2018 and until February 2019. Then
describe the database correlation table, Data Flow Diagrams (DFD), and describe the
support system flow decisions.

The qualitative data that has been processed is carried out qualitative analysis by
narrating the results of interviews from informants.

For the SDLC method in designing a decision support system consists of the
following stages:

Conduct a system user needs study (feasibility study)

Analyzing TB program decision support systems in the Sukoharjo district
Perform the system design stage based on the TB Program system analysis
Testing the system offline (off-network/ offline)

Online system testing

Perform system evaluations by system users

Perform system improvements based on user input

w

Results and Discussions

Sukoharjo Regency is geographically located at 7032°17” — 7049°32” southern
latitude and 110042°06,79” — 110057°33,7” east longitude. The border of Sukoharjo
Regency in the north is bounded by Surakarta City, in the south with Wonogiri
Regency, in the west with Boyolali Regency, and in the east with Karanganyar
Regency. This research was conducted in the working area of the Sukoharjo District
Health Office, which has 12 puskesmas. Still, for the system trial, one selected
puskesmas was selected according to the criteria.
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Fig. 1. Sukoharjo map

TB data has been managed by the district level data officers from puskesmas
staff reports via SITT online, but its process is still not going well.

TB officer in community health center level sent the TB recording by excel files,
and email it to the district. These data are only recording and reporting information.
Still, they can not explain or assist in making policies related to which regional
priorities are emphasized in the screening of suspects by knocking door and mass
sputum activity test (ketuk pintu and grebek dahak).

Currently, the existing information systems used can not provide enough to sup-
port the decision, such as prioritizing an area in TB suspects collection.

Of this research, the district health office of Sukoharjo requested that the system
not increase the workload of TB officers, but rather make it easier to help make TB
program decisions, especially in TB suspects screening. Besides, the health depart-
ment hopes that the system does not need to re-input and color the map display. The
map that was displayed to be made more informative by displaying the classification
of risk is low, medium, and high.

Results of TB case data collection on cases recorded in 2018 and 2019 by sex as
follows:

Table 1. Distribution of TB Patients by Sex

Sex Frequency Percent (%)
Female 155 56.99
Male 117 43.01

Based on the distribution table of TB patients by sex recorded in 2018 and early
2019, female TB patients by 56.99% higher than male TB patients by 43.01%.

Whereas the types of TB obtained from TB cases recorded in 2018 and early
2019 are as follows:
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Table 2. Distribution of TB Patients by Type of TB

Type Frequency Percent (%)
Lung TB 261 94.91
Extra Pulmo 14 5.09

Type of TB showed that the majority were pulmonary TB (94,91).
When compared to the number of TB patients by sex and type of TB can be seen
in the figure below:
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Fig. 2. Graphic Comparison of the number of TB patients by sex and type of TB.

Figure 2 showed that the majority of lung TB were male (57.08), besides patents
who had extra lung, female higher than male (66.56%).

The next step is to design a TB Program decision support system with the
following steps:
1. Making a new system user diagram or Usecase diagram.

Fig. 3. Usecase Diagram
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Usecase diagram made to detect actors in the system, which consists of the user
such as :

a. Administrators who have full access rights where the administrator can access all
forms in the system.

b. Public Health Officer or District Health Office have access to all forms except
district data collection, with the main task of monitoring performance in each
puskesmas and programs proposed by puskesmas.

c. The head of the primary health care has access to register the users for the
puskesmas staff and has a program to manage the area.

d. TB programmer was an officer on the Community health care level who have
access to data on TB patients in the villages and provide input to the puskesmas
head to carry out TB programs in their area.

2. Creating an Activity Diagram to illustrate activity on the system.
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Fig. 4. Activity diagram

The activity diagram of the system created illustrates the system login activities
as an administrator, department, head of puskesmas, and puskesmas officers. And the
right of access to the table can be added and edited data.
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3. Creating Squencial Diagram
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Fig. 5. Squencial Diagram

Sequential diagram of the system that has been made is the following :

The initial administrator will create a user for service

After that, the Health service officer will create a user for each head of community
health center

The head of the puskesmas creates users for officers and villages and makes
programs based on input from community health center and village officials
Community health center officer and village staff will collect TB data

4. Making the Normalization of data for the system developed. Normalization of this
data consists of 2 stages:

The use case diagram developed from stage 1NF. Then the tables used are consist-
ing of id_desa and villages, id_kec and sub-districts, id_kab, and districts.

2NF normalization as the second normalization form in the village, sub-district
and district user field tables had been separated into individual tables where
relations in the user table use the id_desa field to relate to the village table, id_kec
to relate to the subdistrict table, and id_kab to relate to the district table.
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5. Making an Entity Relationship Diagram (ERD) was to form relations between
tables. It can be seen in Figure 6 below.

¢ ! o bec ! 3 dot serom

Fig. 6. ERD of a new system

6. Program Design and Implementation

This activity is the stage for designing menus in the TB Program decision
support system. The program used to design using web-based programs and database
programs using MySQL. The design below:

A. Username and password user on login form used for users to enter the
system, show by figure 7:

ERC Pt v et nlhmm &(-mumnm Kessnbuintan 120

Fig. 7. Login menu of Implementation program

On this login form, the user had to fulfill the right username and password as
first registration, if in the database match with the username and password so that it
will be directed to inside TB web appropriate with the user level. If there wrong user
and password entered on the login form, there would be an error message.
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B. Main page display belonging on SPK-TB

Fig. 8. SPK TB main page of the Implementation program

The main page, when the user log-in, it will show maps of Sukoharjo Regen-
cy and points of TB patient corresponding with recorded data, also color shows
the number of TB patients. White color show amount of 1 — 4 patients, green color
5 — 11 patients, yellow color 12 — 16 patients, and red shows > 17 patients in the
village.

C. The display of TB patient fulfillment form equipped with a TB patient in-
put menu and headed village. TB patient data not only can be inputted with com-
puters but also with handphones or smartphones because of this system, SPK-TB,
program created as an android based application.
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Fig. 9. TB Patient Form for Implementation Program

This TB input form used by community health center officer or village coor-
dinator that visits TB patient home. Both input appropriate patient data in this
form, and this from equipped with maps where patients live.
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D. The display of the TB program menu conducted by the community health
center officer.

Fig. 10. TB Program Implementation

The TB Program menu was used by the puskesmas to include activities that
were following the TB case findings in each puskesmas. If TB cases are found to be
greater than 17, the Head of the Community Health Center is required to provide a
program that aims to deal with the area affected by TB where the TB Program will be
followed up by the Sukoharjo District Health Service as input for future steps. By
entering the activity into the TB Program Form menu shown in the following figure:

Fig. 11. Menu Form of TB Program Implementation

7. Implementation of the TB Decision Support System trial; at this stage, there are
two activities:

o Internal testing is carried out by testing the system that was made, namely
SPK-TB web-based, by the research team offline or offline by activating
the interface created and seeing the smooth system that has been created
using computers and mobile phones. After the offline trial has been
successful, the next trial was an online trial using data communication or
online to see the location of TB patients based on villages in Sukoharjo
Regency.
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e An external trial for SPK-TB is carried out using a computer device and
mobile phone or smartphone. In using this system on a computer device
by accessing the web that had been made, namely https://sisfo-dss-
th.com/. To be able to run SPK on mobile or smartphone is required by
logging in or logging on to the web https://sisfo-dss-tb.com/ which will
then appear in the bottom selection of images to download the application
for the mobile device.

8. Evaluation of the system trial in the field with the system user, this activity is
carried out in 2 stages:

a)

b)

o Phase 1 of the system trial at the Sukoharjo Health Service Officer was
obtained there directly accessing the web-based SPK-TB and looking at
the menus and data contained in the system using a laptop or mobile
device. Based on this trial, it was found that there was data on the date of
death that was filled in automatically; the location of the pointer was not
right in the destination village. There were additional data for the TB
program that needed to be filled in by the Head of the Community Health
Center.

e Phase 2 of the trial at the selected Community Health Center was Bulu
Community Health Center in Sukoharjo District, which is the puskesmas
located farthest from the Sukoharjo DKK and had recorded and reported
with SITT. This trial involves the village coordinator or village midwife
and directly practices how to input TB patient data using the SPK-TB
application using a mobile phone or smartphone owned by each village
midwife. Based on the results of the Phase 2 trial, it was found that the
TB Community Health Center programmer and the village midwives
were able to input data using mobile and laptop devices.

Research carried out in several stages to achieve research objectives, there are :
The users were developed at two levels of decision making of the TB program at
the level of the work area of the health department, namely the level of district or
city health service and puskesmas. Theye refer to a statement from the Head of
the Disease Prevention section (P2) at the District Health Office level, which
requires a system that facilitates decisions for the TB Program, including cross-
sectoral involvement. Based on the research of the health service system in Uttar
Pradesh, India, which explains that the provision of traceable information at all
levels of management is the key to strengthening the health system and can
improve the quality of health services.[11] Analysis of needs based on research on
Information Systems Requirements Analysis in Yogyakarta cites from
B.Yanmarshus stated that the needs analysis is the main key to get information
about the software needed by the user [12]

Analyzing the TB Program decision support system in the Sukoharjo district, it
was found that the policymakers were at the district and puskesmas level. Related
to the territorial-based suspecting netting policy, so far, TB data management at
the Sukoharjo PHO level is managed by data officers who are supported by TB
programmers in puskesmas using SITT. Also, there is the use of P-care in health
centers. However, the existing system has not been able to display in the form of
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mapping, so we need a system that can support decisions for the management
level in the screening of TB suspects. It is consistent with a limited set of
processes related to the use of data for decision making at the district level. [13]

c) The levels of users were developed, including the village level. Village
coordinator or village midwife who contacts directly to TB sufferers' locations,
making it easier for Community Health Center to monitor TB distribution based
on reports from village coordinators or village midwives. Whereas at the DKK
Sukoharjo level, they received reports from the puskesmas by looking at the
spread of TB patients in their working area and were able to monitor the
performance of the Community Health Center based on TB program records. The
existing information system is not yet effective because there are still many
programs that have not been implemented well. After all, many Community
Health Center are late or not the same once report the data to the Rokan Hilir
District Health Office so that problems in the health sector have not been resolved.
[14]

d) The system designed was to emerge the objects to support the decision. The object
and how it relates to one another with the relationship between aggregation and
generalization.[15] in the usecase diagram that has been made can be seen by the
actors of the new system consisting of actors based on management level, namely
administrator, department, head of Community Health Center, and Community
Health Center and village officials, which have their respective roles under their
duties.

e) Trial the system was undertaken to get whether the program designed can be run
well or not.

f) Other issues were the limitations encountered in the system Village area-based TB
program decision support and trial run smoothly.

g) The Sukoharjo DKK can use the implementation of online system trials conducted
in the field directly to find out whether the system created by using internet
access. It was following research on the development of health information
systems found that the last stage in the development of information systems is by
testing the system that results in testing validation that all functional and non-
functional needs have been met by the system designed. Incompatibility testing,
the system results have obtained the information built can run well in almost all
browsers. [16]

4 Conclusions

Based on the study of the needs of system users in the Sukoharjo DKK and Bulu
district of Sukoharjo District, it was found that at the management level, the
puskesmas needed an accurate TB patient report from the village coordinator.
Whereas at the management level of Sukoharjo requires a decision support system
that can see the distribution of TB cases accurately and precisely. TB Program
Decision Support System so far has not been in the form of web and android because
the Sukoharjo got TB Program reports based on reports from puskesmas in its
working area using SITT, while SITT is only in the form of recording and reporting in
the form of numbers and not in the form of mapping that can facilitate the
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management level sees the distribution of TB cases in their working area. A health
information system was developed and tested on several levels: district, Community
Health Center as sub-district, a village as data input officer. The Community Health
Center level could get information in mapping and offer the TB program based on its
decision.
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