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ABSTRACT

Control of Population Health Office and KB
Sawahlunto is one SKPD (Local Rank Unit) which is
responsible for organizing the field of health
development priorities of public health services,
while in charge of the program is the Disease
Prevention and Control Section. Each month the
Department of Health briefed by 6 health centers of
37 villages in Sawahlunto. This report is a kind of
monitoring Section Head of Disease Control and
Prevention each month about any disease that is
happening in the city of Sawahlunto with the number
of people and villages which are affected by the
disease, but this time the report was shaped beam
figures in the table making the Section Head had
difficulty in monitoring because it does not describe
rural areas affected by the disease, as well as Section
Head of difficulty in determining the action taken to
the village where the first by handling perpenyakit for
next month. The criteria in making remedial action is
diabetic populations, status, rate of spread and healthy
population, resulting in a village where the highest
cases of a disease. Results from Black Box testing,
User Acceptance Test (UAT),
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1. PRELIMINARY

Control Health Office of Population and
family planning Sawahlunto city is one SKPD (Local
Rank Unit) which is responsible for organizing the
field of health development priorities of public health
services, prevention and control of diseases. Control
of Population Health Office and KB Sawahlunto have
three (3) areas, namely Public Health Disease Control
Prevention, field Promotion Services Health
Resources and Control Population and family
planning fields. The fields are responsible for the
public health development program is the field of
Public Health Disease Prevention and Control,
Disease Prevention and Control section.

The results of the interview with Ms.
Sriwaresky Ismal as Section Head of Disease Control
and Prevention states that the Department of Health
Control of Population and Family Planning oversees

the six public health centers of 37 villages in
Sawahlunto, puskesmas is PHC Silungkang, Lunto,
Kolok, Kampung Teleng, Talawi, and Rivers Durian.
Each month, this clinic gives results surveillance the
health department in order to monitor the spread of
the disease. Results of disease reports from six health
centers have obtained information that there is still a
disease that is a problem such as DBD, malaria, diare
and ISPA, this is due to DBD and Malaria the
Department is conducting free programs of DBD and
malaria, while diseases Ispa and Diare became the
highest disease in the city of Sawahlunto. Based on
the results of monitoring, status is obtained based on
the number of patients and the number of cases taking
place in a village, if the patient is humber 1-30 with
1-6 cases are number village including moderate
status, if it is in number> 31, and the case of> 6
villages then be in status photo Secure.

The results of this monitoring resulted in the
disease status is used to determine the operational
steps with the highest number of patients, the rate of
deployment and status, with the result that the health
department can disseminate to the region next month
based on previous cases into those areas in the
disease. Socialization is done to inform the public to
be more vigilant for the disease is going their village
so that later no increase in cases or deaths, because
based on reports from previous years obtained deaths,
and therefore based on the results of monitoring in
order to do an act of socialization. Socialization can
be a means of disease prevention and drug delivery.

Therefore the Health Department requires
information systems to explain the overview of the
area which should be an act of socialization terebih
first. With this information the system can easily map
the territory, boundary spread of disease and disease
status sector in a village in the form of spatial data,
then the solution is to build a Geographic Information
System Monitoring Spread of Disease Control at the
Health Office of Population and family planning
Sawahlunto.

2. BASIC THEORY
2.1 Geographic Information Systems

Geographic information systems (GIS) or
Geographic information system (GIS) always have a
different understanding and different, but basically a
geographic information system is a system-based
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computer that has the ability to menanganni a
referenced data geographic including data input , data
management, and data output. Output data is a
geographic view based on input data that have been
and can be used as reference in making decisions
related to geography. [1]

2.1.1 Spatial Data
Reference [2] Explaining that spatial data is the
data which is a geographical description on
representations of objects on earth. Spatial data is
generally derived from a map which contains
interpretations and projections of all phenomena on
earth. Sapasial data has two types, namely vector and
raster.
1. Vector Data Model
Vector data model is a data model that is most widely
used, the model is based on the point (points) with the
coordinates (X, y) to build a spatial object. Objects
built again divided into three parts, namely [2] :
a.  Point (point)
b.  Line (line)
c.  Area (polygon)
2. Raster data model
Raster data also called grid cells) is the data
generated from remote sensing systems [2]. In this
data, geographic objects show a side room bentu earth
in the form of a pixel (picture element) that form a
grid or a plot generated from remote sensing, and on
this data by the size of the pixel depends on the
resolution [2].

2.1.2 Non-Spatial Data

Non-spatial data or attribute data is data that
represent aspects of the description of the
phenomenon being modeled that covers the items and
properties, so that the information submitted will be
more diverse, non-spatial data also store attributes of
the appearance of the surface of the earth such as soil
that has the attributes of texture, depth and so forth.
Non-spatial data / attributes stored in the form of lines
(records) and columns (fields), an example of non-
spatial data are: District Name, Address government
offices, website address, name of the mountain[2],

2.2 Monitoring
Some experts researchers stated that the
function of monitoring weight have the same value to
the function of planning. Conor (1974) states that
success in achieving a goal, half of which is
determined by the predetermined plan and the other
half is determined by monitoring the function itself.
In general, management stressed the importance of
these two functions, namely planning and monitoring
monitoring.Kegiatan intended to determine the
suitability and appropriateness of activities
undertaken with the plans that have been prepared.
Broadly speaking, monitoring serves as a
case for the repair activities that deviate from the rules
or plans have been made, fix the abuse of rules and

resources, and to strive for attainable goals as
effectively and efficiently as possible. Based on its
usefulness, William Travers Jerome monitoring
classify into eight kinds, as follows [3]:

1. Monitoring is used to maintain and
standardize the implementation of a plan
in order to improve efficiency and reduce
the cost of implementation of the
program.

2. Monitoring is used serves to determine
the suitability of the quality of the results
with interest the results users with the
ability of existing executive power.

3. Monitoring is used to determine the
accuracy of the delegation of tasks and
responsibilities that must be done by staff
or subordinates.

4. Monitoring is used to measure the
appearance of executing tasks.

5. Monitoring is used to determine the
accuracy of the implementation of the
planning program.

6. Monitoring is used to determine a wide
range of plans and compliance with the
resources owned by an organization or
institution.

7. Monitoring is used to create a
motivational  involvement of the
implementers.

There are several purposes of monitoring that can be
viewed from several aspects, for example in terms of
the object and the subject being monitored, and the
results of the monitoring process itself. The purpose
of monitoring is (Amsler et al, 2009) as follows:

1. Assess whether the activities are carried out
in accordance with the plan.

2. Providing high value will be accurate data
for monitoring offenders.

3. ldentifying the issues that arise that can be
resolved immediately.

4. Cultivate positive motivation and work
habits.

5. Assess whether the work patterns and
management used was appropriate for the
purpose mrncapai activities.

6. Knowing the connection between the events
in order to obtain a measure of progress.

7. Linngkungan adjust with the changing
activities, without deviating from the goal.

2.3 Dashboard

dashboard a tool to read the status of the page,
displaying the results presentation in the form of
graphs, dashboards are essentially useful in making
decisions that reflect to see and evaluate the results
and improve the information contained in a company.
Dashboard is also useful to see what impact the most
influential on the outcome of input data through a
graphic display. [4]



2.4.1 Key Performance Indicator

Key Performance Indicator (KPI) is a set of
standards on the most important aspects of
performance to determine an organization's success in
the present and future [5].

2.5 Decision Support System

Decision support system is an interactive
computer-based system that allows users in the
decision to use the data and various models untu solve
unstructured problems. [6]

2.5.1 Simple Additive Weighting (SAW)

Simple Additive weighting method (SAW) is a
weighted summation method. The basic concept of
the system is looking for a weighted summation of a
performance rating on alternatives that have been
through the prescribed criteria, resulting in the
normalization of the decision matrix (X) as a
comparison with other alternatives to the formula: [6]

Ty
Xy If j is the profit attribute (benefit) ]
Max X
- { Min X;; . . }
If j is the cost attribute (cost)
L Xy )
Where :
Ty = Performance rating ternomalisasi
Maxij = Maximum value of each row and
column
Minij = Minimum value of each row and
column
Xij = Rows and columns of a matrix

3. CONTENTS OF RESEARCH

3.1 Analysis of Geographic Information Systems
Geographic information systems analysis is the

stage where we know what kind of a geographic

information system that will be created. Analysis of

geographic information systems can be seen in Figure

1.
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Picture 1, Analysis of Geographic Inform tion
Systems

3.2 Analysis of Spatial Data

Spatial data in applications to be built include
health centers, villages, and villages affected by the
disease. Spatial data are distinguished by shape and
different colors to make the information displayed
more obvious. Analysis of spatial data can be seen in
Table 1.

Table 1. Analysis of Spatial Data

No | Monitoring Descriptio Spatial Example
. indicators n Data
1 PHC Silungkang Polygon j
Lunto Polygon j
Kolok Polygon j
Kampung Polygon
teleng
Talawi Polygon j
Durian Polygon j
2 | Village The village | Polygon
green
menandakn D
status safe
disease
Menandakn Polygon
status
village
green with D
moderate
disease
The village | Polygon
green
menandakn -
status
unsafe
disease




No | Monitoring Descriptio Spatial

indicators n Data Sl

3 | Villages The Point
affected by coordinates
the disease of the
spread of
dengue
disease

Coordinates Point
of the point
spread of
malaria

Coordinates Point
of the point
spread of
the disease
Diarrhea

A
O
[]

The Point
coordinates

of the
spread of

respiratory

diseases

3.3 Non-Spatial Data Analysis

Non-spatial data used to build geographic
information system monitoring the spread of the
disease in the health department of population control
and family planning Sawahlunto more details can be
seen in Table 2.

Table 2. Non-Spatial Data Analysis

No. | Name Description Attribute
1 Type of | Contains  the | id_desa,
disease data spread of | id_penyakit,
the disease in | nama_desa,
the village of | jumlah_penduduk,
Sawahlunto jumlah_penderita
2 Total Contains data | id_desa,
population existing jumlah_penduduk
population
sector in the
village in
Sawahlunto
3 number of | Contains data | jumlah_penderita,
Patients on the number | kode_penyakit
of patients who
contract  the
disease

3.4 Analysis Dashboard
Dashboard is a medium for presenting
information, solutions for information needs.

3.4.1 Analysis of Objectives and KPI Dashboard
Design

Here is the analysis of objective and KPI

Dashboard design to be made can be seen in Table 3.

Table 2. Objective analysis and KPI

Primar Sub -
objectiv)(/e Objective LS U2
Monitoring Improve the The spread of 37
Spread of effectiveness the disease for
Disease of the a total disease
monitoring of | The spread of 37
the spread of the disease with
disease the number of
patients

Primar’ Sub -
objectiv)elz Objective NE Ul
The spread of 12
the disease by
the time the
report
3.4.2 Graph

The graph on the dashboard will be used to see the
visualization and implies a comparison against the
spread of the disease can be seen in Figure 2.
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Figure 2, graph Disease

3.5 Analysis of Data Disease

Disease data analysis aims to analyze the spread
of the disease annually in the city of Sawahlunto. The
data is the data dissemination villages affected by the
disease, and disease data were used as the sample is
data illness in 2017
can be seen in Table 4.
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Table 5. Data Analysis Disease Status

Disease | Sufferers | Case Status Conclusion
DBD 0 0 Secure No
socialization
1-10 1-5 medium | Socialization
>11 >6 Not Advanced
Secure socialization
Malaria | 0 0 Secure No
socialization
1-10 1-5 medium | Socialization
>11 >6 Not Advanced
Secure socialization
Diare 1-10 1-10 Secure No
socialization
11-30 11-20 medium | Socialization
>31 >21 Not Advanced
Secure socialization
ISPA 1-10 1-10 Secure No
socialization
11-30 11-20 medium | Socialization
>31 >21 Not Advanced
Secure socialization

The next step is to look at the analysis of
determination of the action. Here is the flow of the
determination of the action:

1. Criteria of Weighting
Table 6. The criteria and weighting

Criteria Inner | Weight in | Attribute

weight | decimals

(%)
Sufferers (C1) 25% 0.25 Benefit
Status (C2) 15% 0.15 Benefit
Level of Spread (C3) 40% 0.4 Benefit
Healthy residents (C4) | 20% 0.20 Cost

2. Criteria for Hazard Level
Table 7. Criteria Level Danger
Diseas | Sufferer | Cas | Status | Conclusio Valu
e S e n e
DBD 0 0 Secure | No 1
socializatio
n
1-10 1-5 mediu Socializatio | 2
m n
>11 >6 Not Advanced 3
Secure | socializatio
n
Malari | O 0 Secure | No 1
a socializatio
n
1-10 1-5 mediu Socializatio | 2
m n
>11 >6 Not Advanced 3
Secure | socializatio
n
Diare 1-10 1-10 | Secure | No 1
socializatio
n
11-30 11- mediu Socializatio | 2
20 m n
>31 >21 | Not Advanced 3
Secure | socializatio
n
ISPA 1-10 1-10 | Secure No 1
socializatio
n
11-30 11- mediu Socializatio | 2
20 m n

>31 >21 Not

Secure

Advanced 3
socializatio
n

3. Criteria Level of Deployment

Table 8. Criteria Level of Deployment

Case Level of Spread Value Case
0-10 Lambat 1 0-10
11-20 Sedang 2 11-20
>21 Cepat Menular 3 >21

4. Alternatives and criteria

Table 9. Alternative and Criteria

Alternative/ | Sufferers Status | Level Healthy

Criteria of residents
Spread

Batu 15 2 2

Tanjung 2068

Saringan 22 3 3 1842

Kolok 12 2 1

Mudik 1358

Silungkang 14 2 2

Oso 1528

The calculation of the value of preference
for each alternative:

V= " w, i 2
Z;:l " @

Information :

V; = Rank for each alternative

W; = The weight of each criteria

R;; = The performance rating ternomalisasi

5. Results normalization and weighting

Table 10. SAW Calculation

Weight (W;) | 0.25 0.15 0.4 0.20
Alternative/ Sufferers | Status | Level of | Healthy
Criteria Spread residents
Batu Tanjung | 0.68 0.67 0.67 0.65
Saringan 1 1 1 0.73
Kolok Mudik | 0.55 0.67 0.33 1
Silungkang 0.64 0.67 0.67 0.88

Oso

6. Final Results of calculation SAW

Table 11. Results

Village Results
Batu Tanjung 0.79
Saringan 0.94
Kolok Mudik 0.57
Silungkang Oso 0.70

From the calculation of SPK Simple Additive
weighting method (SAW), from the calculation
seeking the best alternative from four villages, the
village Sieve village is highest for Diare. So the
Section Head of Disease Prevention and Control act
of socialization / education for the rural Diare Filter.



3.6 Analysis Database

Analyzing the data base can use the Entity
Relationship Diagram (ERD) .ERD is a technique to
describe the information required in the system and
the relationship between these data. Here ERD on a
system that can be seen in Figure 3.
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Figure 3. Relasionship Entity Monitoring
Geographic Information System Diagram Spreading
Disease Control Health Office of Population and KB

Sawahlunto

3.7 Diagram Context

Context diagram is a diagram illustrating the
relationship between external entities with which the
system will be built. Can be seen in Figure 4.

Figure 4. Context Diagram Deployment Monitoring
Geographic Information Systems in Health
Department Disease Control Population and Family
Planning Sawahlunto

3.7 DFD Level 1

Data Flow Diagram Level 1 Monitoring
Geographic Information System Spread Disease
Control Health Office Sawahlunto Population and
family planning can be seen in Figure Figure 5.

Figure 5. DFD Level 1 Monitoring Geographic
Information System Spread Disease Control Health
Office of Population and KB Sawahlunto

3.8 Relationship Diagram

Relationship diagram is a database design. This
design is a relationship for each table in the database.
Geographic information system relationship diagram
is shown in Figure 6.

Figure 6. Relationship Diagram Deployment
Monitoring Geographic Information Systems in
Health Department Disease Control Population and
Family Planning Sawahlunto

3.7 Interface

Interface design log on geographic information
systems Monitoring Spread of Disease Control at the
Health Office of Population and family planning
Sawahlunto can be seen in Figure 7.
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Figure 7. Interface Design of Geographic
Information System Log Monitoring Spread Disease



Control Health Office of Population and KB
Sawahlunto

3.7.1 Interface Home Staff Community Health
Center
Interface design homepage health center in
geographic information systems Monitoring Spread
of Disease Control at the Health Office of Population
and family planning Sawahlunto can be seen in
Figure 8.
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Figure 8. Interface Design Home Staff Monitoring
Health Center of Geographic Information Systems in
Health Department Spreading Disease Control
Population and Family Planning Sawahlunto

3.7.2 Interface Home Staff Disease Prevention and
Control Section
Merketing homepage interface design on sistem
geographic information Monitoring Spread Disease
Control Health Office of Population and family
planning Sawahlunto can be seen in Figure 9.
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Figure 9. Interface Design Home Section Staff
Deployment Monitoring Geographic Information
Systems in Health Department Disease Control
Population and Family Planning Sawahlunto

3.7.3 Interface Home Section Head of Disease
Prevention and Control
Interface design homepage section chief in
geographic information systems Monitoring Spread
of Disease Control at the Health Office of Population
and family planning Sawahlunto can be seen in
Figure 10.
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Figure 10. Interface Design Home Section Head of
Geographic Information System Monitoring Spread
of Disease Control at the Health Office of
Population and KB Sawahlunto

3.8 Procedural Design

Design is a stage doing drafting procedural
flow diagram of the whole system works in a
geographic information system that will be created.
Here is a procedural design such as login, additional
data, alteration of data, deletion of data, search data.

3.8.1 Procedural Login

Procedural login is the process used to be
entered into the system. Procedural login can be seen
in Figure 12.

Masukkan
Usemanme dan
Password

Pemeriksaan kosong |
tidaknya field
Usemname dan

Password

Tampil Pesan
“Usename dan kata

v Password tidak boleh

Tidak

Pemeriksaan validasi
Login

“Tampil Pesan
Tidak- “Usemame dan
Password salah”
Ya

Figure 12. procedural Login



3.8.2 Procedural Data Additions

Procedural addition of data is a process used
to perform additional data. additional procedural data
can be seen in Figure 13.

Memasukkan data yang
akan ditambakan

Tampil Pesan “Data
tidak boleh kosong™

tidak boleh kosong™

Figure 13. Procedural Data Additions

3.8.3 Determining Procedural SPK

Procedural SPK-determination is a process
used to make the determination of the action. SPK
determination procedural data can be seen in Figure
14,

Masukan nilai
kriteria

Menentukan
kriteria yang
menjadi acuan

[

Menentukan
rating
kecocokan
setiap alternatif

l

Membuat
matriks
keputusan

l

Membuat
normalisasi
matriks
keputusan

l

Perhitungan
nilai akhir

Ve = g Wy

asil Perhitungan
SPK

Selesai

Figure 14. Determination procedural SPK

3.9 Testing System

examination to assess whether the system has
been built according to the needs and to evaluate the
advantages of the new system with the old one. The
activities in this phase that Blackbox testing, UAT
testing.

3.9.1 Conclusion Blackbox Testing

Based on the results of system testing has been
done can be concluded that the geographic
information system Monitoring Spread Disease
Control Health Office of Population and family
planning Sawahlunto has produced the expected
output.

3.9.2 Conclusion UAT Testing

Based on test results Accepteance User Test
(UAT) has been done on geographic information
systems Monitoring Spread of Disease Control at the
Health Office of Population and family planning
Sawahlunto, it can be concluded that the system can
be used by end users.

Conclusion 3.9.3 User Acceptance

Based on test results, it is concluded that the
geographic information system Monitoring Spread of
Disease in the Health Service Control Population and
Family Planning Sawahlunto is in accordance with
the expected goals are to assist the Head of Section in
identifying problems spread of the disease and the
determination of an act of socialization to the village
with the disease highs next month

4. COVER
4.1 Conclusion

Based on test results obtained from studies
conducted in the preparation of this thesis as well as
referring to the purpose of the study that has been
created, it can be concluded that:

1. The system can help the Section Head of
Disease Prevention and Control to monitor
the spread of the disease to achieve a healthy
city program.

2. The system can help the Section Head of
Disease Prevention and Control in decision-
making actions which villages socialization
first by action.

4.2 Recommendations

Based on the results that have been achieved in
building a Geographic Information System
Monitoring Spread of Disease Control at the Health
Office of Population and family planning Sawahlunto
still has shortcomings, therefore it is advisable to add
things that can complement the future, including:

1. Geographic Information Systems are built to
be developed in also features a display that
can be made more attractive and more user
friendly.



2. Geographic Information Systems are built in
the future in a more simplified menu display,
and for validation not too much.
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