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Abstract

The DHF prevention efforts have been continuallpdiacted by the local health office, but some tecéinbbstacles
such as surveillance system is still very weak, #@msl is known as an important part in decision mgkprocess to
handle the problem using evidence based informafidwe research objective is to obtain information dengue
endemic mapping through GIS (Geographic Informatystems) to strengthen district surveillance sysie district

level. Most DHF cases occur in the productive ageé cated in urban areas with the larva-free mtlw. The

direction of movement of the case are local diffasiKarawang district is a low-lying areas proneltmding. The

rainy season occurs in late October to early May,tbe rise of dengue cases at the turn of they re@@ason to dry
season, this indicates that the humidity in Karayvdistrict supports the mosquito vector breedirgging will only

kill adult mosquitoes, dengue control programs needhvolve community participation and emphasized public

areas like schools and offices because a lot ajukeases occurred in the productive age. GlSpalda of producing
a map factors of risk and map of the case to atovplanning and evaluation of area-based dengadication program.
GIS is useful in surveillance environmentally badéxtase, health interventions, and disease piievesttategies.

Abstrak

Pemetaan Penyakit Demam Berdarah Dengue (DBD): Studi Kasus di Kabupaten Karawang, Jawa Barat,
Indonesia. Upaya pencegahan DBD terus dilaksanakan olets diesehatan lokal, meskipun masih didapati sejumlah
kendala teknis seperti sistem surveilans yang nmasiah. Keadaan ini harus diperbaiki karena sisteneilans telah
menjadi bagian penting di dalam proses pembuatantisan tentang penanggulangan DBD dengan mengginak
informasi berbasis bukti. Penelitian ini bertujuamtuk memperoleh informasi tentang pemetaan endesngakit
dengue menggunakan sistem informasi geografis (@8&)k mengoptimalkan sistem surveilans di tindéattupaten.
Sebagian besar kasus menunjukkan bahwa DBD memygyanduduk usia produktif yang tinggal di kawasan
perkotaan dengan tingkat perkembangbiakan jentikgytinggi. Arah pergerakan penyakit adalah difuskal.
Kabupaten Karawang adalah kawasan dataran rendaghrgevan banjir. Musim hujan dimulai pada akhir @dr dan
berakhir pada awal Mei, tetapi peningkatan kasu® D8jadi pada pergantian dari musim hujan ke mysamas. Ini
membuktikan bahwa kelembapan di Kabupaten Karawaegdukung perkembangbiakan nyamuk penular DBD.
Pengasapan hanya membunuh nyamuk dewasa, danmrpgreegahan dengue memerlukan peran serta maatarak
dan harus mengutamakan wilayah publik seperti sbkalan kantor, mengingat banyaknya kasus dengua pad
penduduk usia produktif. GIS mampu menghasilkaa fegttor risiko dan peta persebaran kasus yangt diggnanakan

di dalam proses perencanaan dan evaluasi progratngrantasan dengue berbasis wilayah. GIS sangairmeuntuk
surveilans penyakit berbasis lingkungan, interv&asehatan, dan strategi pencegahan penyakit.
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| ntroduction Meanwhile, starting from 1968 until 2009. World
Health Organization (WHO) noted the state of
Dengue is found in tropical and sub-tropical. Asiaks Indonesia as the country with the highest cases of

first in number of Dengue patients in each year. dengue fever in Southeast Asi€ases of (DHF) in the
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Karawang distric in January to the beginning of Asig

interview techniques, observation and survey on the

2009 reached 954 cases. Fourteen people including cases using GPS, which was carried out from April t

dying. In accordance with the local Health Departine

data, the number of dengue cases the year 2009

increased compared to the year 2008, which duheg t
year reached 700 cases and 22 of themied.

Dengue fever, especially in the Karawang distric of
West Java is still a public health problem, thendref
cases from year to year shows a significant nurabdr
Case Fatality Rate (CFR) average of 2%, which makes
the Karawang distric as dengue endemic areas. It
happened because of did not know information on the

August 2009.

Gobal positioning system (GPS) surveys, plotting
locations using Garmin GPS brands that are availabl
(12 XL, Etrack, Map 76 S, Ique). Case Survey ofieyr
locations Karawang dengue cases in the districa as
description of natural phenomena to obtain the labeso
location of objects on the earth's surface space by
following the rules that apply coordinate projentio
systems and commonly used for maps in Indonesia in
general. Survey larva, which is made plotting thenbs

actual dengue endemic areas and the lack of data anof cases and controls house larva Index case of

accurate estimate of DHF cases in every arg@ubfic
Health Care (PHC). This situation resulted in the over-
expanding area of the case and cause health preblem
and socioeconomic conditioAs here are limitations to
services resulting from the information system paog
that has not been going well, causing the inforomati
needed by policy makers is less accurate, releandt
not fast enough, resulting in reduction programsFDH
problem has not been reacHed.

As described above, it can be concluded that the
problem is inadequat information on dengue, among
others, caused by information dengue control prmogra
that runs have been less accurate because of ithetemp
data, analysis is still a recapitulation of theegderm of
reports that are not informative because of the
limitations of the analysis, simple mapping of emdiz
areas has been done but has not produced informatio
that could give the real picture is needed in deois
making. Spatial mapping among health events is an
important component in epidemiological and public
health study. Geographical information system (GIS)
adds the dimension of geographic analysis to
information technology by providing an interface
between the data and a nfaphe GIS has been used to
link the spatial and significant sociocultural icaliors
with the disease dafaThe purpose of this study is
obtaining spatial information in order to produde t
map of dengue surveillance information, relatedh
socio-demographic and dengue vector control. Maps
would make it possible to plan control measures in
high-risk areas and greatly increase the costieffuy

of DHF control program8.

Methods

Type of the research implemented is observational
studies using cross sectional design studies. Sthidy
population was all DHF patients in Karawang disteis
many as 916 respondents, this study using the total

observation in the studySecondary data were sourced
from the reports diseases of Karawang District tteal
Office, it is consisted of sociodemographic datal an
vector data. Sociodemographic data is data aboait ag
and gender of the areas studied. Vector contrch dat
include fogging data and epidemiological investiyat
data (PE), concerned about dengue control programs.
Other secondary data are rainfall report from olzgem
stations-Perum Tirta |l Division Il, Karawang in @8
2009. Processing and data analysis methods are
overlaying and spatial analysis using Arcview 3.3.

Research activities beginning with the pre-study or
assessment. Assessment aimed at identifying on the
territory of cases based on variables taken. Tha da
collection for primary data was using larvae surtey
define the house of each village endemic cases and
cases and controls for larvae survey. Survey of
mosquito larvae by using single methods, which take
one fish larvae in each larvae container foundether
with detention or plastic scoop or using a longepip as

a sample, for examination of mosquito species
(identification). Larvae captured was placed innzal
bottle/vial bottle and label in accordance with sievey
team numbers, sheet numbers form the basis of: @umb
of surveyed homes and container number in the f8rm.
The size used to determine the dengue vector larva
Index of House Index (HI) and Container index (ClI),
Breteau Index (Bl). Then continued with other atitg
such as Record the coordinates of a positive house
larvae and control cases with GPS devices, save the
form (Waypoint) WPT with MapSource software or
PCX 5, perform Database Management System (DBMS)
among spatial data with attribute data. Attributetad
using MS Excel or MS software. Access and stored in
the same format with the format of GIS Softwar¢his
case, using Arcview 33.Entering the data into the
Arcview 3.3 project and creating a thematic maphie
form of mosquito distribution data entities.

cases in the study area. Variables are used, amongResultsand Discussion

others, Social and Demographic Variables, larvae fr
rate, Vector Control Variables, rainfall and respents
point The data collection for primary data was using

Socio Demographics. In general, most DHF patients
were male (52%), according to the largest age gisup
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school children in the age of 10-15 year (18,2%)d a  districts, 56% Karawang Barat, Kota baru 69.89%,

worker 59,3% (Table 1). 76.50% Karawang Timur, Jayakerta 77.88%, 81.60%
Majalaya, Klari of 83.38%, Telukjambe Timur 83, 60%

DHF cases. Karawang Barat and Teluk Jambe Timur 85.77% Banyusari, Rawamerta amounted to 85.92%,

are still the sub district with the largest numb&éDHF 86.71% Cilamaya Kulon, Ciampel 87.14%, 87.29%
cases. The Figure 1 show there is an Dengue-prone Purwasari, Pakisjaya 88.25%, 88.63% Base, Tegalwaru
areas are the urban areas. 89.78 % and 90% Teluk Jambe Barat.

Case fatality rate (CFR). Talagasari and Teluk Jambe  Vector control. If there are suspected cases of dengue

Barat is the sub district with the highest fataliage of fever, the initial process is conducted epidemimalg
DHF, CFR >6.5% (Table 2). This indicates a lack of studies known as “Penyelidikan Epidemiologi” (PE) o
knowledge in handling dengue. research larvae at least in the top house. Therierits

the presence of a positive PE patients with fevet a
Larva free rate. The Figure 2 below show the larva- Aedes aegypti mosquito larvae found in the aree, th
free rate known as Angka Bebas Jentik (ABJ) in next step is filing process and fogging.
Karawang district, ABJ low (<80%) consists b7

In Table 3 it can be seen, of all cases are foatmpst

Table 1. DHF Cases by Gender and Age Group entirely as many as 97.1% conducted the PE foging
— equitable proportion in each district is <33.33%,
Variable T.otal Cases = 916 although not all cases done foging.
Categories Number %
Sex Male 483 52 Table 2. Distribution of Dengue Cases and CFR
Female 433 48
Sub District DHF Cases CFR
Age fi ;’::rr Sg gf RecoveredDead Number (%)
5-9 year 146 15.9 Banyuasih 13 0 13 0.0
10-15 year 167 18.2 Batujaya 3 0 3 0.0
>15 year 543 59.3 C!ampel 15 1 16 6.3
Cibuaya 5 0 5 0.0
Cikampek 49 1 50 2.0
oo ramo oo oo Cilamaya Kulon 3 0 3 0.0
2y A D'STRT'iﬁﬁ'N"fJ.‘J;:“”“ i Cilamaya Wetan 8 0 8 0.0
g 7 ’,’ o £ Cilebar 5 0 5 0.0
Jatisari 16 0 16 0.0
E- Jayakerta 14 0 14 0.0
al L Karawang Barat 201 0 201 0.0
: g Karawang Timur 75 2 77 2.6
Klari 45 3 48 6.3
e Kota Baru 49 1 50 2.0
. " Kutawaluya 11 0 11 0.0
s g Lemah Abang 11 0 11 0.0
Majalaya 10 0 10 0.0
Pangkalan 7 0 7 0.0
. SN e eumwae Pedes 8 0 8 0.0
[l w21 : Purwasari 35 0 35 0.0
N dr Rawamerta 17 0 17 0.0
S ; Rengasdengklok 46 1 47 2.1
gl ———— " | 3 Talagasari 15 1 15 6.7
e e - e o Tegal Waru 2 0 2 0.0
petranan: . Telukjambe Barat 10 2 12 16.7
e o T Telukjambe Timur 188 1 189 0.5
e Tempuran 11 0 11 0.0
- Tirtajaya 12 0 12 0.0
— Tirtamulya 17 0 17 0.0
T e M}’ZMA;% Dawuan Timur 0 0 0 0.0
O Ty Pakis Jaya 3 0 3 0.0
Figure 1. DHF Casein K arawang District Total 903 13 916 14




908 Makara Seri Kesehatan, 2013, 17(1): 95-100
DOI: 10.7454/msk.v17i1.xxXxx

- one e T Table3. Vector Control per Sub District
g <¥\ A T | I DHF Vector Control
i ) Sub District CasesFogging % PE %
Banyusari 13 3 23.08 13 100.0
. . Batujaya 3 0 0.00 3 100.0
2 2 Ciampel 16 2 12.50 13 81.3
Cibuaya 5 0 0.00 5 100.0
Cikampek 50 2 4.00 46 92.0
g g Cilamaya Kulon 3 0 0.00 3 100.0
i ) Cilamaya Wetan 8 0 0.00 8 100.0
Cilebar 5 0 0.00 5 100.0
) Dawuan Timur 0 1 6.25 0 0.0
§  Jatisari 16 3 214315 938
; Jayakerta 14 19 9.45 14 100.0
s Karawang Barat 201 4 5.19199 99.0
e ™ = . Karawang Timur 77 3 6.25 74 96.1
S s - - - Klari 48 4 8.00 46 95.8
Keterangan : Kotabaru 50 0 0.00 48 96.0
. %"’”‘" Kutawaluya 11 0 0.00 11 100.0
e aboeien % e Lemahabang 11 2 20.0011 100.0
aan Majalaya 10 0 0.00 10 100.0
—— P Pakisjaya 3 2  25.00 3 100.0
- e Pangkalan 7 0 0.00 7 100.0
Pedes 8 3 1765 7 875
) Purwasari 35 4 8.51 32 914
Figure2. Larva-free Rate Rawamerta 17 2 133316 94.1
o o o o o Rengasdengklok 47 0 0.0046 97.9
- . Talagasari 15 2 16.67 15 100.0
B e Tegalwaru 2 11 5.82 2 100.0
§J g Telukjambe Barat 12 0 0.00 12 100.0
4 Telukjambe Timur 189 0 0.00 188 99.5
} Tempuran 11 1 5.88 11 100.0
i Tirtajaya 12 0 0.00 10 833
g g Tirtamulya 17 0 0.00 16 94.1
L Total 916 68 7.42889 97.1

Rainfall (climate). Months with rainfall <60 mm
including the dry months and months with rainfa2i08

mm included in the wet months, while the month with
rainfall 60-200 mm included in the humid months.
The Figure 3 show the highest monthly rainfall ager

is Cilamaya wetan (>200 mm) and the lowest is
Cikampek (<60 mm). Rainfall received in the norther
region Karawang regency is higher when compared
with other regions.
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o atmy B B o Maximum rainfall occurs in February and minimum in
Keterangan : July, with the highest rainfall in the north thesethe
Bats CFL Ratarata Blanan Karawang regency. The climate linkages in this case
ol E e related rainfall and DHF incidence can be seerhaé t
] Figure 4.
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Dengue Hemorrhagic Fever incidence early in the
humid October through December there has been no
case, in January began a high case until Aprileaks

in the case occurred in May and so on down until
Figure 3. Rainfall in Karawang September as the decrease in monthly rainfall.
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Figure 4. Climate (Rainfall) and DHF Case Linkage
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Figure 5. Dengue Risk Area

Denguerisk area. Based on the data found, so we get a
map of risk areas, such as the following figurenfee

risk areas are: Karawang Barat and Teluk Jambe Timu
because both regions have larva free rate low (380%

and an area with high rainfall that need specigintibn
in the dengue control program, because Karawang
District is still an endemic area of dengue in Inésia.

Aspects of Patients' age demographic most at aigécd
15-44 years old. Mosquito Ae. aegypti bites duriing
day in which the activities performed by these age
groups is to school and work. Such places as pusblic
that schools and offices have received attentiothén
DHF treatment program. Karawang Barat and Teluk
Jambe Timur are the dengue risk area with the bkighe
dengue cases, these two regions also have largadte
known as Angka Bebas Jentik (ABJ) is low (<80%).
The high index of larvae, a factor supporting the
transmission of DHF disease. Dengue-prone areas are
the urban areas.

Case fatality rate (CFR) is highest in Rengasdengkl
and Tirtajaya, this indicates a lack of knowledgel a
awareness in the handling of dengue, besides Tbed t
are still some People who have Not Implemented even
though it was done "Eradication of mosquito bregdin
counseling” known as "PSN counseling”. Fogging only
kills adult Mosquitoes and mosquito larvae usedilio

the abate. Some previous studies stated that dengue
vectors is influenced by climatic factors, espdgial
rainfall®** In karawang district maximum Rainfall
Occurs in February, and minimum rainfall Occurs in
July, the highest rainfall in the north there ise th
Karawang regency. Beginning of the rainy season in
Karawang district is among the second week and the
month of october, first week in november. Rainfail
high, where mosquitoes lay their eggs will carnemnv
water, when the change of seasons with little adlirsio
many puddles of water and humidity increases, this
condition affects the propagation vector and the
increasing incidence of DHF. Age of female mosaesto
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ranged from 2 weeks to 3 months or an average /@& 11 4.
months depending on temperature and humidity of the
air around it. Another problem is worrying that #&ggs

of Ae. aegypti can survive up to six months even in a

dry place and not in the water. If the egg is erpo® 5.
water in a certain time, he would multiply the wigg

That is why in the dry season there is still thedence

of dengue. It is in line with research by Yanti (20

which states the number of rainy days and heawfati

will result in flood that would sweep over the plac 6.
brood mosquitoes. While the number of rainy days a
little and high rainfall with a long time, will adal place

brood of mosquitoes and increase the mosquito 7.
population.

Conclusions

Most DHF cases occur in the productive age anddaca

in urban areas with the larva-free rate is low. The
direction of movement of the case are local diffusi

The rainy season occurs in late October to early,Ma 9.
but the rise of dengue cases at the turn of theyrai
season to dry season, this indicates that the fitynid
Karawang district supports the mosquito vector

breeding. Dengue risk areas are Karawang Barat and 10.

Teluk Jambe TimyrThe map of risk area is useful in
surveillance "environmentally based disease", healt
interventions, and disease prevention strategiegiy
specific local condition.
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